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|| 7 Fisheries and Oceans Pêches et Océans 
Canada Canada 


Habitat Protection & Sustainable Development Division 


PO Box 1006 

B505, 5” Floor 

Dartmouth, Nova Scotia 

B2Y 4A2 Your file: 

f 40100-30-128 
July 20, 2007 Our file: 


06-W7-182 


Ms. Vanessa Margueratt 

Nova Scotia Environment and Labour 
PO Box 697 

Halifax, Nova Scotia 

B3J 2T8 


Dear Ms. Margueratt: 


RE: Review of the Provincial Registration Document, Fisheries Act and Species at 


Risk Act Reviews - Alton Natural Gas Storage Proposal, Colchester County, NS 


On July 9, 2007, Fisheries and Oceans Canada (DFO), Habitat Protection & Sustainable 
Development Division, received the document entitled "Final Report, Environmental 
Registration for the Proposed Alton Natural Gas Storage Project" dated June 14, 2007 
for review. To expedite future correspondence or inquiries, please refer to the referral 
title and file number when you contact us. 


Referral Title: Shubenacadie River - Water Withdrawal and Effluent Release 
Habitat File No.: 06-W7-182 


DFO has determined that this report failed to provide adequate information to support the 
prediction that effects to fish and fish habitat, which includes a species at risk, i.e., inner 
Bay of Fundy Atlantic salmon, are insignificant. There is uncertainty associated with 
effects to fish and fish habitat, i.e., fish and fish habitat as defined in the Fisheries Act, 
that could result from this project. Concerns focus around the following project 
components: water intakes, brine pre-mixing pond and brine discharge. These concerns 
include but are not limited to: 


a) Potential effects on fish, including species at risk, related to the withdrawal of 
water from the Shubenacadie River into both the water intake and the pre- 
mixing pond (e.g., the proponent has failed to show that striped bass eggs and 
larvae are not found in this location and would not be drawn into the water 
intake or pre-mixing pond intake). 


ud 
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b) Potential effects on fish and fish habitat, including species at risk, related to 
the brine being discharged into the Shubenacadie River (e.g., fish kill 
resulting from the release of brine and behavioural effects, such as 
interference to Atlantic salmon migration patterns, related to the release of the 
brine). 


c) Potential effects on fish and fish habitat, including species at risk, related to 
the discharge of sediments into the Shubenacadie River (e.g., the sediment in 
the intake water that will be collected in the centrifugal separator system and 
discharged back into the Shubenacadie River). 


DFO has determined that, based on the information provided to date, there is uncertainty 
in regards to the potential for certain works or undertakings associated with this project to 
contravene provisions of the Habitat Protection Provisions of the Fisheries Act, e.g., 
sections 32 and 35(1) shown below. 


Fisheries Act, Section 32 — No person shall destroy fish by any means other than 
fishing except as authorized by the Minister or under regulations made by the 
Governor in Council under this Act. 


Fisheries Act, Subsection 35(1) — No person shall carry on any work or undertaking 
that results in the harmful alteration, disruption or destruction of fish habitat. 


Uncertainty also exists regarding the potential for certain activities associated with this 
project to contravene the Species at Risk Act, subsection 32(1), which states that “No 
person shall kill, harm, harass, capture or take an individual of a wildlife species that is 
listed as an extirpated species, endangered species or a threatened species". 


A DFO-led scientific peer review meeting of existing information and further exploration 
of potential mitigation and monitoring options may help to resolve the issues described 
above. However, there is a possibility that additional information would need to be 
collected prior to a final determination of the potential impacts of this project on fish and 
fish habitat, including species at risk. 
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DFO will provide more specific comments as soon as they are finalized. If you have any 
questions or concerns, feel free to contact me by telephone at 426-8033, by fax at 426-1489 


or by e-mail at macleanma(g)dfo-mpo.gc.ca. 


Sincerely, 


Melanie MacLean 
Habitat Assessment Biologist 
Maritimes Region 


cc: Tana Worcester 
Craig Hominick 
André Gauthier 
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Final version of this Canadian Science Advisory Secretariat Science Response available online: 
http://publications.gc.ca/collections/collection_2011/mpo-dfo/Fs70-7-2007-013-eng. pdf 


Ew Fisheries and Oceans Péches et Océans 
Canada 


Canada 

Scien Sciences 
nee Canadian Science Advisory Secretariat 
Maritimes Region Science Response 2007/nnn 


SCIENTIFIC REVIEW OF THE ENVIRONMENTAL 
REGISTRATION DOCUMENT FOR THE PROPOSED ALTON 
NATURAL GAS STORAGE PROJECT 


Context 


DFO Maritimes Science Branch was asked by the Habitat Protection and Sustainable 
Development (HPSD) Division to review the Province of Nova Scotia’s Environmental 
Assessment Registration Document for the Alton Natural Gas Storage Proposal on May 24, 
2007. It is expected that this Science Response will be used to assist HPSD in developing its 
own comments for the Province, as well as in making any Fisheries Act determinations related 
to this project. DFO Science was asked to address the following questions: 


1) Could operation of the water intake result in the death of fish in the area of the intake? Has 
adequate information been provided to make a conclusion? 


2) Could operation of the brine mixing pond result in the death of fish? Could the release of the 
diluted brine impact on the health or behaviour of fish? Has adequate information been 
provided to make a conclusion? 


3) Is additional information required in order to predict effects on Atlantic salmon, related to the 
operation of the water intake and brine mixing pond? Could Atlantic salmon be harmed by the 
operation of the water intake and brine mixing pond? 


4) Is the recommended mitigation and monitoring associated with the water intake and brine 
mixing pond appropriate? Are there any further recommendations for mitigation and 
monitoring? 


5) Are there any other issues that should be flagged at this time? 


This is the first project of this nature to be reviewed by DFO Science in the Maritimes Region, 
and no framework currently exists to support review of such a project. A preliminary response 
has been provided through the Special Science Response process; however, more detailed 
scientific peer review and assessment of the potential impacts of this project is recommended 
to fully address the questions that have been posed. 


Background 


Alton Natural Gas Storage Limited Partnership has submitted a proposal to the province of 
Nova Scotia to develop an underground hydrocarbon storage facility in a series of engineered 
salt caverns near Alton, Nova Scotia. The potential environmental effects of this proposal are 
being assessed through the province's Environmental Assessment (EA) process. DFO Habitat 
Management will provide comments to the province to support this EA process, and DFO will 
also be required to make its own determination of potential project impacts under the Fisheries 
Act. 
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Maritimes Region Alton Natural Gas Storage Project 


Water is proposed to be withdrawn from the Shubenacadie River Estuary (approximately 25 km 
from the mouth of the estuary) for use in the development of the salt caverns, as well as to 
dilute the wastewater being returned to the Shubenacadie River after use. Wastewater 
produced during the construction of this project would be discharged to the Shubenacadie River 
after dilution in a mixing pond. Construction along the banks of the Shubenacadie River would 
be required to install water intakes and outflows. If activities proceed as planned, the brining 
process may last 8-10 years. The storage facility is being designed to provide service for a 
minimum of 50 years. 


Response 


The Shubenacadie River is a regionally unique tidal river with the longest tidal bore in Nova 
Scotia. A number of regionally rare. species are dependant on this river to carry out their life- 
history processes, these include inner Bay of Fundy Atlantic salmon (currently listed as 
endangered under Schedule 1 of the Species at Risk Act), striped bass (currently being 
assessed by the Committee on the Status of Endangered Wildlife in Canada) and Atlantic 
sturgeon (red listed by the province of Nova Scotia). Additional species that are either resident 
or seasonal inhabitants of the tidal Shubenacadie River include: brook trout, brown trout, 
alewife, blueback herring, American shad, rainbow trout, American eel, rainbow smelt, 
stickleback, winter flounder, smooth founder, mummichog, Atlantic silverside, Atlantic tomcod, 
Atlantic herring, northern pipefish, sea lamprey, yellow perch, white perch, smallmouth bass, 
chain pickerel, and cyprinids. 


The Shubenacadie River Estuary is an extremely dynamic environment, with a tidal bore that 
travels 30 km up from the river mouth. The site currently proposed for water withdrawal and 
discharge for the Alton Salt Dome project is a location of large extremes in the relative 
proportions of seawater and freshwater, total flow, suspended sediment, and water temperature 
and salinity. These extremes can be expected twice daily and monthly in response to the 
diurnal- and spring-neap tidal cycles respectively, and both seasonally and daily with weather 
conditions. In the estuarine portion of the Shubenacadie River Estuary high sediment 
concentrations can be expected to significantly influence the hydrodynamics in the river at 
certain times of the year. Deposition of highly mobile sediment concentrations will influence 
channel morphology, and therefore the presence of fluid mud could significantly reduce mixing 
of fresh, marine and introduced brine waters in the estuary. This high degree of natural 
variability introduces a high level of uncertainty into predictions of potential impacts to fish and 
fish habitat and may complicate the management regime needed to ensure that water 
withdrawal and discharge are conducted in a manner that do not result in harm to fish and fish 
habitat. The Environmental Registration Document does include a reference to the relative 
amount of water that would be withdrawn from the Shubenacadie River Estuary as compared to 
the amount of water potentially present. However, this calculation is based on the maximum 
ebb flows and does not reflect potential flow reductions at any one point in time. On average, 
the proposed water withdrawals are likely to be low relative to total water flows. 


The proponent conducted preliminary characterization of the proposed site for water withdrawal 
and discharge between October and December 2006. Results while indicative of natural 
variability, did not adequately resolve the variability that can be anticipated to occur at this site 
on daily, monthly, seasonal, and interannual time scales. The tidal range at the proposed 
outflow site was approximately 2 to 4 m in November. Salinities at the discharge site ranged 
from 0 to 18 ppt between November and December. Lowest salinities appeared to occur in 
December when tidal range was low and freshwater inputs (i.e., rain, snow) were high. One 
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sample collected by the proponent in October had a Total Suspended Solids (TSS) level of 340 
mg/L (Jacques Whitford, 2007, p. 45). It is not known what the location, depth, tidal or weather 
conditions were at the time this sample was taken. Water samples collected in October on the 
ebb and flood tides near the proposed discharge site had turbidities of 93 NTU (ebb) and 180 
NTU (flood). These levels were measured during a period of high freshwater runoff and low 
salinity («1 ppt) and were not calibrated to provide estimates of TSS. High levels of fine 
sediment may be difficult to remove from intake water with the proposed centrifugal separator 
system. 


A striped bass baseline monitoring proposal was provided to DFO Science on May 16, 2007. A 
review of this proposal is included in Appendix A. 


There are a number of information gaps within the Environmental Registration document that, if 
filled, would be helpful in the determination of potential impacts to fish and fish habitat. These 
include the expected chemical composition of the discharge brine relative to the natural range 
in the chemical composition of the estuarial water at the proposed project discharge location. 
Also, a better understanding of water circulation throughout the year, in addition to the studies 
that focused only on the Oct-Dec period. Estimates of the range of temperature and dissolved 
oxygen concentrations of the discharge water entering the Shubenacadie River will be required 
to determine potential effects on fish species — particularly during the winter months when some 
species of fish may be especially responsive or sensitive to temperature gradients or transient 
cells of warmer or cooler water. 


The Environmental Registration document has not addressed potential cumulative effects of 
this project in relation to other proposed development projects in the Bay of Fundy, such as the 
proposed tidal power projects in the Bay of Fundy. Potential interactions between these projects 
may exist. For example, changes to the tidal regime or distribution/consumption of sediments 
within the Bay of Fundy, would likely influence tidal incursion and flow rates at the proposed 
location of the Alton Salt Dome water withdrawal and discharge. A Strategic Environmental 
Assessment of ocean renewable energy is currently being conducted for the Bay of Fundy to 
provide information on the potential impacts of tidal energy. 


Information on mitigation options presented within the Environmental Registration document 
were not considered to be adequate to determine their potential effectiveness at minimizing 
impacts to fish and fish habitat. For example, the effectiveness of fish screens and the 
proposed two-week operational shutdown during peak spawning of striped bass at minimizing 
entrainment of eggs, larvae and juveniles of a variety of fish species is unknown at this time. 


The uncertainties of potential impacts on fish and fish habitat as well as more general 
ecological considerations associated with the proposed locations suggest further project 
alternatives and/or mitigation options need to be explored. 


Alternative locations for water withdrawal have not been assessed in the Registration 
document. There may be several advantages of withdrawing water from a less saline 
environment, such as a lake. For example, suspended sediments may be reduced, water flow 
rates may be easier to predict, sensitivities of fish and fish habitat may be reduced. Additional 
work would be required to develop sound science advice on this issue. While several options 
for brine discharge appear to have been explored by the proponent, details related to the 
assessment of discharge into the Cobequid Bay have not been provided within the 
Environmental Registration document. Discharge into the marine environment may have 
several advantages. For example, the ratio of water discharges to water present would be much 
lower, water flow rates would be more predictable and discharge timing may be less dependant 
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on timing and environmental conditions. It would be informative to discuss the impacts of best 
case locations for water withdrawal and discharge independent of constraints, relative to any 
proposed location. Additional work will be required to provide science advice on this issue. 


This is considered to be only a preliminary evaluation of the potential impacts of the proposed 
Alton Salt Dome project on fish and fish habitat (including species at risk) and of mitigation and 
monitoring options. A more comprehensive and inclusive peer review of the available 
information is recommended to provide a sound scientific basis for decision-making. Such a 
review could potentially be conducted within the next few months. However, such a review 
could potentially identify additional information or studies that may be required to resolve the 
question posed by DFO Habitat Management, which may require additional time and resources. 


Conclusions 


The Shubenacadie River Estuary at the proposed location of water withdrawal and discharge 
for the Alton Salt Dome project is a dynamic receiving environment possessing a high level of 
natural variability, which has not been fully characterized within the Environmental Registration 
document. Existing uncertainties associated with natural variability in the underlying physical 
and climatological dynamics of, and their interaction within, the receiving environment 
complicate the task of prediction of potential environmental effects on aquatic ecosystem 
components. Both the design and implementation of measures to mitigate the impacts to 
aquatic ecosystem components, such as the timing of brine discharge, may be therefore 
equally complicated. 


Given the presence of a species listed as endangered species under the Species at Risk Act 
(inner Bay of Fundy salmon) and other regionally rare and sensitive species (striped bass and 
Atlantic sturgeon), it is expected that a lower than average level of risk tolerance may be 
applied to projects proposed for this environment. At present, the Environmental Registration 
document contains insufficient information to enable full evaluation and risk assessment of the 
potential impacts to aquatic ecosystem components, including species at risk. 


Given that advice has not been provided by DFO Maritimes Science on this type of project in 
the past, and given that this is only a preliminary evaluation of the information contained within 
the Environmental Registration, it is recommended that a DFO-ed scientific peer review 
meeting be conducted to more fully evaluate the scientific and technical information available 
for this project, to discuss additional mitigation and monitoring options, to determine what 
information may be required (if any) to address outstanding knowledge gaps. 


Contributors 
T. Worcester (lead author) DFO Maritimes Science 
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000033 


Maritimes Region Alton Natural Gas Storage Project 


Sources of information 


Jacques Whitford. 2007. Environmental Registration for the Proposed Alton Natural Gas 
Storage Project. Final Report. 


This Report is Available from the: 


Center for Science Advice (CSA) 
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DFO, 2007. Scientific Review of the Environmental Registration Document for the Proposed 
Alton Natural Gas Storage Project. DFO Can. Sci. Advis. Sec. Sci. Resp. 2007/nnn. 
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Appendix A 


Scientific Review of the May 16, 2007 "Striped Bass Egg and Larvae Monitoring 
Proposal" 


Based on the information that is known about the Shubenacadie-Stewiacke striped bass 
population, DFO Science has suggested an alternative monitoring and evaluation approach. 
These suggestions are intended to improve the basis for assessing the feasibility of mitigating 
the effects of the brine discharge process, for age 0+ year diadromous fishes, including striped 
bass. 


Some things which are known about the Shubenacadie-Stewiacke striped bass population 
include: 


e Striped bass eggs will occur in abundance within the vicinity of the proposed area of 
activity, 

e there is substantive inter-annual variability in timing and duration of the spawning 
season, 
spawning is triggered when water temperatures rise to approximately 16?C, 
spawning events can be of very short duration (eg. measured in hours and possibly 
minutes on some days), and 

e spawning events are largely independent of the spring-neap cycle, as was hypothesized 
by Rulifson and Tull (1999). 


These features (i.e., listed above) indicate that while a predictive basis (e.g., real time water 

temperature data) to scheduling water extraction and/or brine release around striped bass 

spawning activity is feasible, 

1) ahigh degree of active management would be required, and 

2) it would probably not satisfactorily minimize risk of entrainment and/or exposure to brine to 
not only the eggs but to larvae and young juveniles. 


It is suggested that the simplest and safest recourse is not to allow activities associated with the 
dilution and discharge of brine to take place during the striped bass spawning season. Late 
April to early July is a sensitive period for most of the other local populations of diadromous fish 
species, for spawning (e.g., alewife, blueback herring, American shad, Atlantic silversides, 
rainbow smelt), for outmigration (e.g., inner Bay of Fundy Atlantic salmon smolts), or 
recruitment to the river (e.g., American eel elvers). Collectively, these processes represent a 
level of biological complexity that could not easily be accommodated within a mitigation 
framework. 


Therefore, it is suggested that the proponent focus on monitoring and evaluation activities that 
can be linked to specific actions that would be taken to mitigate the effects on very young fish. 
As stated in the proposal, these actions are entrainment into the water intake and the brine 
dilution facility, and exposure to effluent from the facility. 


Entrainment 


Fish screening specifications would need to accommodate both a target flux of estuarial water 
while effectively preventing fish from entering the intake (i.e., fish size relative to screen mesh 
size, and risk of impingement at a given velocity of water through the screening). A reasonable 
approach, therefore, would be to define the seasonal growth trajectory of the smallest age 
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classes (i.e., those most susceptible to entrainment) and thereby identify the date that the brine 
dilution and release phase could begin for a given screening configuration. 


A robust growth model for Age 0+ striped bass has been developed. It has been shown 
previously that application of the growth model to size at age information and water 
temperatures can satisfactorily capture the seasonal growth trajectory of wild, age O+, 
Shubenacadie-Stewiacke striped bass. The striped bass monitoring component could therefore 
be oriented around sampling of juvenile striped bass (July onward) to define the seasonal 
growth profile, and thereby determine the approximate date that entrainment through the 
screens could be discounted. The growth model, and summer water temperature information, 
could be made available to assist with an assessment of inter-annual variability in the date that 
dilution/discharge of brine could begin. 


There are no comparable growth models for the other local populations of diadromous fishes. 
Temporaily stratified (minimally bi-weekly) sampling of the juvenile fish assemblage within the 
inner portions of the Shubenacadie River Estuary would yield information on the screening 
requirements to eliminate entrainment, and whether screening is feasible. (Size at age will vary 
substantively among species. Juvenile alosine fish will be much smaller than striped bass 
juveniles of the same age (e, days) for example). 


Exposure 


It is doubtful that any information concerning the effects of exposure to brine (at varying 
concentrations) is available for any or most of the diadromous species present within the 
Shubenacadie River Estuary. However, the infrastructure and expertise to assess the effects of 
exposure to brine on juvenile diadromous fish is available at a local university. The need to look 
at exposure effects would be contingent upon the relative difference between the chemical 
composition of the brine and seawater occurring naturally in the river. If the proponent cannot 
produce information that shows the chemical properties of the brine at the point of discharge: 


a) does not differ from that of seawater, and 
b) would not harm fish at the proposed dilution, upon release into the river, 


then it is recommended that studies be scheduled to assess both the lethal and sub-lethal 
effects of exposure, minimally on juvenile striped bass. 


None of the above is intended to imply that fulfillment of the activities recommended in this 
document will address all fish conservation issues. Rather the suggestions should be regarded 
as advice on where the proponent might more effectively direct their monitoring activities in 
2007. : 


Reference: 
Rulifson, R.A. and K.A. Tul. 1999. Striped bass spawning in a tidal bore river: the 


Shubenacadie Estuary, Nova Scotia. Transactions of the American Fisheries Society 128:613- 
624. 
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email to assessor EA Decision.txt 
Subject: FW: Environmental Assessment Decision - Alton Underground 
Natural Gas Storage Facility 


Attachments: Ministerletter.pdf 


----- Original Message----- 

From: Dube, Joy 

Sent: July 31, 2007 1:52 PM 

To: MacLean, Melanie A 

Subject: FW: Environmental Assessment Decision - Alton Underground Natural Gas 
Storage Facility 


Melanie 

I have made a entry to the action log of your file 06W7-182, to reflect the receipt 
of this information. This email and attachment have been linked. 

Joy 


ee Original Message----- 

From: Candace M Harding [mailto:HARDINCZ@gov.ns.ca] 

Sent: July 31, 2007 1:40 PM 

To: bill.coulter@ceaa-acee.gc.ca; barry.jeffrey@ec.gc.ca; Roger Aggas; Andrew Paton; 
Brent K Baxter; David R Briggins; Andrew D Cameron; David B Hopper; Wayne D 
Faulkner; Hugh J Gillis; G Murray Hill; Jo-Anne G Himmelman; Scott W Lister; Darlene 
MacDonald; Heather Marsten; Andrew J Murphy; Robert Ogilvie; Elizabeth Pugh; Tony 
Lamport; Julie K Towers; Ernest Walker; Dube, Joy; RIPLEYC@tc.gc.ca 

Subject: Environmental Assessment Decision - Alton Underground Natural Gas Storage 
Facility 


On July 31, 2007 the Minister of Environment and Labour released a decision 
concerning the proposed Alton Underground Natural Gas Storage Facility. The 
Minister has decided in accordance with Section 13(1)(a) of the Environmental 
Assessment Regulations that Additional Information is required before a decision can 
be made. 


Thank you, 

Candace Harding 

Environmental Assessment Intern 
NSEL 
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Department of 


Envi PO Box 697 | Our File Number: 
nvironment & Labour Halifax, Nova Scotia 40100-30-128 
B3J 2T8 


Office of the Minister 


[Original Dated: July 31, 2007] 


Mr. Scott G. McDonald, Project Manager 
Alton Natural Gas Storage LP 

PO Box 36052 

Halifax, NS 

B3J 389 


Dear Mr. McDonald: 
Re: Environmental Assessment - Alton Underground Natural Gas Storage Facility 


The environmental assessment of the proposed Alton Underground Natural Gas Storage 
Facility, has been completed. 


This letter is to advise that, pursuant to Section 13 (1)(a) of the Environmental Assessment 
Regulations, | have determined the registration information is insufficient to allow me to make a 
decision, and that | require additional information. 


Fisheries and Oceans Canada (DFO) and other interested stakeholders, raised concerns that 
the report failed to provide adequate information to support the prediction that effects to fish 
and fish habitat, which includes a species at risk (Inner Bay of Fundy Atlantic Salmon), are 
insignificant. Concerns include the effects of the withdrawal of water from the Shubenacadie 
River into both the water intake and the pre-mixing pond; the brine being discharged into the 
Shubenacadie River; and the discharge of sediments into the Shubenacadie River. DFO has 
determined that, based on the information provided to date, there is uncertainty in regards to 
the potential for certain works or undertakings associated with this project to contravene 
provisions of the Habitat Protection Provisions of the Fisheries Act, and the Species at Risk 
Act. 


° Alton Natural Gas LP. shall provide additional information to demonstrate that the 
prediction that project related effects to fish and fish habitat from the development, 
operation, and maintenance of the Alton Underground Natural Gas Storage Facility are 
insignificant. This information shall be prepared in consultation with Fisheries and 
Oceans Canada. 


Concerns have also been raised regarding potential impacts of the project on First Nations. 
Additional information is required to demonstrate how First Nation concems would be 
considered in the development and operation of the undertaking. Specifically this should 
include: 


° Details of discussions with First Nations regarding potential environmental effects of the 
project, and issues identified through these discussions. Plans for addressing identified 
First Nations' concerns including procedures to deal with project-related issues that 
may arise, and ensuring issues are recorded and resolved in a timely manner. 


Please note, other issues were raised during the review process and the comments are 
attached for your information. 
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The requested additional information shall be submitted by Alton Natural Gas LP. at your 
convenience, as an addendum to the original registration Information. Pursuant to Section 
13(1) of the Environmental Assessment Regulations decision options available to me are: 
additional information is required; approval with conditions; focus report is required; 
environmental assessment report required; or, rejection. Upon submission of the information I 
will have 25 days to make my decision. 


Alton Natural Gas LP. shall not commence the undertaking or any part thereof until the 
undertaking has been approved under Part IV of the Environment Act. 


Yours truly, 
[Original Signed By] 


Mark Parent 
Minister 


cc mailed to: Landis Energy Corporation 
Suite 2320, 444-5th Avenue SW 
Calgary, AB 

T2P 2T8 
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Final version of this Canadian Science Advisory Secretariat Science Response¿available-onltine: 
http://publications.gc.ca/collections/collection 2011/mpo-dfo/Fs70-7-2007-013-eng.pdf 


Scientific Review of the Supplemental Information to the Environmental Registration 
for the Proposed Alton Natural Gas Storage Project 


Context 


DFO Maritimes Science Branch was asked by the Habitat Protection and Sustainable 
Development (HPSD) Division to review a report entitled "Supplemental Information to the 
Environmental Registration for the Proposed Alton Natural Gas Storage Project" on 
November 26, 2007. A response was requested by December 7, 2007. 


Background 


A review of the Environmental Registration for the Proposed Alton Natural Gas Storage 
Project was completed by DFO Science in July 2007 (DFO 2007). On September 19t, a 
meeting was held with the Province of Nova Scotia and the proponent, Alton Natural Gas 
Storage L.P., to review DFO’s comments and concerns. On November 23%, Alton Natural 
Gas Storage registered supplemental information to the Alton Natural Gas Storage Project 
environmental assessment, in accordance with Part IV of Nova Scotia's Environment Act, 
with the Province of Nova Scotia. 


Response 


An effects monitoring plan has been outlined in the Supplemental Information to the 
Environmental Registration for the Proposed Alton Natural Gas Storage Project report, 
albeit without frequency or duration solidly indicated. 


Biological risks have not been quantified in the report because of the paucity of population 
abundance and timing information. The contractor, Jacques Whitford, has stated that in 
their opinion there are few and low risks to any aquatic species and that effects monitoring 
will uncover these unacceptable events. However, this paucity of information may or may 
not be true. For example, the population of Atlantic salmon is relatively well known and the 
risk tolerance is very low. The status of other species are less certain and, therefore, there 
may be higher acceptable risk tolerances but these levels are unknown. Therefore, 
constructing informative risk assessments for the aquatic species listed may not be 
achievable in a reasonable time, and effects monitoring may be the only way forward. The 
scenario and contingency plans presented call for shutting down the pumping if 
unacceptable results occur. However, the rules for shutdown and restarting are not 
explicitly clear and require further documentation and review. In the case of eggs and 
larvae in the intake, it was a very small amount of mortality and, therefore, one assumes 
that benchmarks for other decision rules would be as stringent. 


Modeling of the brine field extent is much better developed. However, effects monitoring in 
the brine field is much more difficult and significant impacts may occur based on even 
subtle alterations of the environment. Therefore, it would seem appropriate that the 
proponents would be advised to participate in any fish migration monitoring research that 
is taking place in the estuary both before and during any project development. Considering 
that the peak brine will not be reached until 96 weeks after initialisation of the first cavern 
and that four caverns are planned, there are at least four periods that require intense 
monitoring. Impacts on the environment and subsequently on aquatic species could be 
both episodic and cumulative. Therefore, an effects monitoring plan will be required over a 
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lengthy period of time, be diverse enough to detect impacts on at least the named species, 
and frequent enough to detect impacts above benchmark limits in a timely manner. 


There are concerns that the proponent is underestimating the effect of high sediment load 
on the project and consequently underestimating the potential impact of the project on the 
environment. There is insufficient information on the sedimentary environment at the 
proposed site. Suspended sediment concentrations in the Salmon River, ~10 km 
kilometres northeast of the Shubenacadie River, range from «1 g l`! to 946 ot) with mean 
values ranging from 146 g l! to 185 g I! (Crewe, 2004). The sediments are composed of 
60-8096 silt and clay (Crewe 2004). Similar values can be found in other Minas Basin 
estuaries. Conditions at the proposed site could differ from those in the adjacent estuary, 
but without data it is impossible to assess possible interactions between the project and 
the natural sedimentary environment. This lack of data limits the proponent's ability to 
predict infill rates for the mixing channel and the intake structure. Studies in the Peticodiac 
River show that a 5 m water column with an initial sediment concentration of 10 g I’ can 
produce a fluid mud layer on the order of 2 m thick (Figure 1). This layer is not re- 
suspended during the ebb even though surface currents exceed 1 m s^. Consolidation of 
this mud layer could lead to frequent maintenance dredging and significant amounts of 
material for disposal. It could also lead to clogging of the intake structure. 


These effects may not lead to direct adverse effect on the biota, but failure to address 
them could significantly impact the operation of the facility and the ability of the operators 
to respond to unacceptable events. The proponents have already rejected discharge 
alternatives based on point discharge or dispersal across the river channel, and it is 
unclear what approach would be taken should the current approach not work as expected. 
For example, if frequent dredging were required, how and where would the sediment be 
disposed? 


Petitcodiac Aug 10 2006 


Fluid Density 
10 kg/m? 
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(80) P (14 
0 
14:00 15:00 16:00 17:00 18:00 19:00 20:00 
6 


j (276) ^ (258 
0 
14:00 15:00 16:00 17:00 18:00 19:00 20:00 


Figure 1: Graphs showing water column profiles of fluid density determined from salinity and 
temperature (upper panel) and suspended sediment concentration (lower panel) observed in the 
Petitcodiac River. Values in brackets at the top and bottom of each profile are from discreet 
samples. Note the creation of a sharp lutocline in the SSC profiles at 17:00 that persists during the 
ebb. Current velocity at the surface reached 1.2 m s! between 18:00 and 19:00. 


000052 


The reliance on historic air photos as proof of the stability of the channel is questionable. 
The reason that the shape of the channel and the location of the sand bars have been 
relatively constant for 34 years is that the river has been stabilized by dykes, but it is 
unclear if the dyke was breeched in this relatively short time or has been repaired following 
a breech. Regardless, since the proponent plans to alter the channel by creating a side 
channel, the existing morphology can be expected to adjust to both the diversion of flow 
and the creation of new stream lines at the entrance and exit of the mixing channel. Rapid 
deposition of sediment is likely to occur in any areas where bottom stress is decreased 
and erosion can be expected where stress increases. Some discussion as to the extent 
and significance of this readjustment of flow is required. 


The total increase in the salinity of the entire Bay of Fundy resulting from the introduction 
of the brine was not a principle concern. Calculation of salinity to the 8^ decimal place 
based on any initial salinity and total volume exchange does little to contribute to an 
understanding of how this project will affect the environment. What is of concern is how 
much the salinity would be expected to increase under a range of extreme flows and tide 
conditions in the immediate vicinity of the outfall, including the cumulative effect of the 
discharge from the mixing channel on the water within one tidal excursion. 


Finally, the documents concerning the permit conditions for the Potash Project that 
discharges into the St. John River Estuary/Bay of referred to in the September 19^ 
meeting with Alton Gas Storage L.P. were not provided. 


Conclusions 


From an environmental and habitat point of view, the supplemental information that has 
been provided by Alton Gas is much better developed than the original assessment. Many 
of the concerns and questions raised by DFO Science have been addressed in some way, 
and an effects monitoring plan, albeit without frequency or duration solidly indicated, is 
outlined. There is better treatment of the risks and responses to unexpected outcomes in 
this update. There is stated understanding that actual outcomes are not precisely 
predictable, but the margins of expected errors are well below environmental benchmarks 
(not always referenced) and impacts and, therefore, the proponent concludes that there is 
low risk to aquatic populations. Sufficient information and analysis of the potential impacts 
of sedimentation, salinity, and flow alterations to aquatic organisms have not been 
provided to the extent that a conclusion of "no significant impact” can made with high 
confidence. Based on the data and analysis presented, the position put forward by the 
proponent is essentially a professional opinion where potential risks are mitigated by an 
effects monitoring plan. Additionally, engineering and operational responses to 
unacceptable events are unknown and may require significant alteration of the pumping 
and discharge structures, quantities or locations and would, therefore, require 
reassessment. Further assessment by DFO Science on the mitigation of risks to the 
aquatic environment and organisms derived from the proposed environmental effects 
monitoring plan would require a review of an explicit plan relative to the final configuration 
of the project. 
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2nd Science Response 


effects monitoring plan provided but with inadequate details (e.g., timing, 
frequency) 


biological risks have not been quantified in the report because of the lack of 
population abundance and timing information. 


uncertainty with the opinion that there are few and low risks to any aquatic 
species and that effects monitoring will uncover these unacceptable events; 
constructing informative risk assessments for the aquatic species listed may not 
be achievable in a reasonable time, and effects monitoring may be the only way 
forward. 


the rules for shutdown and restarting are not explicitly clear and require further 
documentation and review. 


it would be appropriate that the proponents participate in any fish migration 
monitoring research that is taking place in the estuary both before and during 
any project development; considering that the peak brine will not be reached 
until 96 weeks after initialisation of the first cavern and that four caverns are 
planned, there are at least four periods that require intense monitoring. 


an effects monitoring plan will be required over a lengthy period of time, be 
diverse enough to detect impacts on at least the named species and frequent 
enough to detect impacts above benchmark limits in a timely manner. 


There are concerns that the proponent is underestimating the effect of high 
sediment load on the project and consequently underestimating the potential 
impact of the project on the environment. There is insufficient information on 
the sedimentary environment at the proposed site. Conditions at the proposed 
site could differ from those in the adjacent estuary, but without data it is 
impossible to assess possible interactions between the project and the natural 
sedimentary environment. This lack of data limits the proponent's ability to 
predict infill rates for the mixing channel and the intake structure. Consolidation 
of a mud layer could lead to frequent maintenance dredging and significant 
amounts of material for disposal. It could also lead to clogging of the intake 
structure. These effects may not lead to direct adverse affect on the biota, but 
failure to address them could significantly impact the operation of the facility 
and the ability of the operators to respond to unacceptable events. 


The reliance on historic air photos as proof of the stability of the channel is 
questionable. Regardless, since the proponent plans to alter the channel by 
creating a side channel, the existing morphology can be expected to adjust to 
both the diversion of flow and the creation of new stream lines at the entrance 
and exit of the mixing channel. Rapid deposition of sediment is likely to occur 
in any areas where bottom stress is decreased and erosion can be expected 
where stress increases. Some discussion as to the extent and significance of 
this readjustment of flow is required. 


000055 


- the total increase in the salinity of the entire Bay of Fundy resulting from the 
introduction of the brine was not a principle concern. What is of concern is how 
much the salinity would be expected to increase under a range of extreme 
flows and tide conditions in the immediate vicinity of the outfall, including the 
cumulative effect of the discharge from the mixing channel on the water within 
one tidal excursion. 


Conclusions 


Sufficient information and analysis of the potential impacts of sedimentation, salinity and 
flow alterations to aquatic organisms have not been provided to the extent that a 
conclusion of “no significant impact” can made with high confidence. 


Based on the data and analysis presented, the position put forward by the proponent is 
essentially a professional opinion where potential risks are mitigated by an effects 
monitoring plan. 


Additionally, engineering and operational responses to unacceptable events are unknown 
and may require significant alteration of the pumping and discharge structures, quantities 
or locations and would therefore require reassessment. 


Further assessment by DFO Science on the mitigation of risks to the aquatic environment 
and organisms derived from the proposed environmental effects monitoring plan would 
require a review of an explicit plan relative to the final configuration of the project. 
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Department of PO Box 697 Our File Number: 


Environment & Labour Halifax, Nova Scotia 10700-40 
B3J 278 40100-30128 


OC SEIS Minier do ML ET sa AR n P DA al gs ts oe Ht 


Original Dated December 18, 2007 


Mr. Scott G. McDonald, Project Manager 
Alton Natural Gas Storage LP 

PO Box 36052 

Halifax, NS 

B3J 3S9 


Dear Mr. McDonald: 
Re: Environmental Assessment - Alton Underground Natural Gas Storage Project 


The environmental assessment of the proposed Alton Underground Natural Gas Storage Facility, 
has been completed. 


This is to advise that í have approved the above project in accordance with Section 13(1)(b) of the 
Environmental Assessment Regulations, pursuant to Part IV of the Environment Act. | am satisfied 
following a review of the information provided by Alton Natural Gas Storage LP, and through the 
government and public consultation as part of the environmental assessment, that any adverse 
effects or significant environmental effects of the undertaking can be adequately mitigated through 
compliance with the attached terms and conditions. 


This letter, in conjunction with the attached terms and conditions, constitutes my approval. This 
approvalis subjectto any other approvals required by statute or regulation, including but not limited 
to, approval under Part V of the Nova Scotia Environment Act (Approvals and Certificates section). 


If you have any questions regarding the approval of this project, please contact the Manager, 
Environmental Assessment Branch, Ms. Lorrie Roberts via email ROBERTLA@gov.ns.ca 


Sincerely yours, 
Original Signed By 


Mark Parent 
Minister of Environment & Labour 


Encl. 
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bee: N. Vanstone 
K. MacNeil 
L. Roberts 
W. Faulkner 
prepared by V. Margueratt 
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Environmental Assessment Approval 


Approval Date: Original Dated December 18, 2007 


Alton Natural Gas Storage Project 


Alton Natural Gas Storage LP, Proponent 
Colchester County, Nova Scotia 


Alton Natural Gas Storage (the "Undertaking"), proposed by Alton Natural Gas Storage LP (the 
"Proponent"), in Cochester County, Nova Scotia is approved pursuant to Section 13(1)(b) of the 
Environmental Assessment Regulations. This Approval is subject to the following conditions 
and obtaining all other necessary approvals, permits or authorizations required by municipal, 
provincial and federal acts, regulations, by-laws, guidelines, policies or standards before 
commencing work on the Undertaking. It is the responsibility of the Proponent to ensure that all 
such approvals, permits or authorizations are obtained before commencing work on the 
Undertaking. 


This Environmental Assessment Approval is based upon the review of the conceptual design, 
environmental baseline information, impact predictions, and mitigation presented in the 
Registration Information. 


Terms and Conditions for Environmental Assessment Approval 
1.0 General Approval 


1.1 The Environmental Assessment Approval for the project is limited to the project 
as described in the registration document. Any proposal by the Proponent for 
expansion, modification or relocation of any aspect of the project from that 
proposed in the registration document must be submitted to the Environmental 
Assessment Branch for review and may require an environmental assessment. 


1.2 The Proponent must, within two years of the date of issuance of this approval, 
commence work on the undertaking unless granted a written extension by the 
Minister. 


1.3 The Proponent must not transfer, sell, lease, assign or otherwise dispose of this 
approval without the written consent of the Minister. The sale of a controlling 
interest of a business or a transfer of an approval from a parent company to a 
subsidiary or an affiliate is deemed to be a transfer requiring consent. 


1.4 The Proponent must implement all mitigation and commitments in the 
Registration Document, unless approved otherwise by Nova Scotia Environment 
& Labour (NSEL). 


Approval page 1 


000060 


2.0 Fish & Fish Habitat 


2.1 The proponent, as part of the application for Part V Approval under the Environment Act, 
must provide for review the following monitoring programs and plans developed in 
consultation with the Department of Fisheries & Oceans (DFO). Based on the results of 
the monitoring programs, the proponent must make necessary modifications to 
mitigation plans and/or operations to prevent continues unacceptable environmental 
effects to the satisfaction of NSEL and DFO. 


a) An Effects Monitoring Plan including parameters such as frequency and 
duration. The plan must evaluate potential impacts of sedimentation, salinity and 
flow alterations on aquatic organisms and include an impact prediction. 


b) A program to monitor discharge salinity levels into the estuary to ensure no 
negative impacts to fish species result. This program should be developed in 
consultation with Environment Canada (EC). 


C) À plan to gather baseline information on water temperature and the presence 
of Atlantic salmon, Striped bass and Atlantic sturgeon eggs and larvae during 
one spawning season prior to the commencement of solution mining. 


d) A long term monitoring program for Atlantic salmon, Striped bass and Atlantic 
sturgeon eggs and larvae. This plan must identify operational responses to 
unexpected impacts to populations. 


e) An ongoing monitoring program of fish screens or passive water intakes to 
determine if impingement is occurring. 


2.2 The proponent must maintain a minimum of 30 meter vegetated buffer between all 
watercourses and wetlands. 


3.0 Archaeological & Heritage Resources 


3.1 The proponent must develop a procedure so that any issues or concerns raised by 
potentially affected First Nation and Aboriginal communities, particularly related to 
environmental effects, can be directed to the Proponent and resolved in a timely 
manner. This procedure must include contact information, documentation and a 
resolution process. 


3.2 The proponent must develop and implement an Archaeological Contingency Plan that 
includes: 


a) Procedures for immediate work stoppage and conservation of resources, 
should archaeological resources be discovered. 


b) Details of worker awareness training to be delivered to employees, which will 
address archaeological resources and relevant procedures. 
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c) Plans for shovel testing to determine the presence of archaeological 
resources in the high potential areas identified. 


d) Plans to have professional archaeologist, approved by Nova Scotia Tourism, 
Culture & Heritage (NSTC&H), monitor any work that would impact the dykes in 
case any original dyke work is encountered. 


3.3 The Proponent must cease work and contact the Director, Heritage Division, Nova 
Scotia Department of Tourism, Culture and Heritage, the Executive Director, 
Confederacy of Mainland Mi'kmaq and the Executive Director, Union of Nova Scotia 
Indians immediately upon discovery of an archaeological site or artifact unearthed 
during any phase of the proposed project. 


4.0 Land Use & Public Involvement 


4.1 The proponent, as part of the application for Part V Approval under the Environment Act, 
the Proponent must provide for review and approval, a detailed of the Environmental 
Management Plan (EMP) including the following. Based on the results of the monitoring 
programs, the proponent must make necessary modifications to mitigation plans and/or 
operations to prevent continued unacceptable environmental effects to the satisfaction 
of NSEL. 


8) An Environmental Protection Plan (EPP), that includes procedures to address 
soil management issues including mitigative strategies for reducing the risk of 
sedimentation and erosion, for all aspects of all phases of the project. 


b) À dust management plan. 

c) A Waste Management Plan (WMP). 

d) An issues Resolution System including procedures to; deal with project 
related complaints/issues from landowners and/or the public, to ensure 
complaints are recorded, tracked and resolved in a timely manner. 

4.2 The proponent must consult with Transport Canada to determine if an application under 
the Navigable Waters Protection Act is required and if so, obtain such approval before 
commencement of site preparation and construction activities. 

4.3 The proponent must obtain from NSDNR, any required permits for project activities 
pursuant to the Beaches Act and the Crown Lands Act, prior to the commencement of 
site preparation and construction activities. 

5.0 Flora & Fauna 


5.1 In areas where pipeline route alterations are considered, supplemental rare plant 
surveys must be conducted along the new route to determine if rare plants or other 
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5.2 


5.3 


5.4 


5.5 


5.6 


6.0 


6.1 


sensitive habitats are present. These surveys must be provided and conducted to the 
satisfaction of NSDNR. 


The proponent must implement standard mitigative measures to minimize the 

environmental effects of the project on plant communities including the use of native 
plants and/or seed mixtures free of noxious weeds and known invasive species. The 
proponent must use industry standards to avoid the introduction of invasive species. 


If the undisturbed retrorse sedge habitat becomes part of the new RoW, the proponent 
must cordon off the area to prevent the movement of project related equipment through 
the habitat. 


Clearing and grubbing must be conducted outside of the breeding season for most bird 
species (May 1 - August 31). 


The proponent must not conduct project activities within 200 m of the Osprey nest 
identified in the field surveys during the period from April 1 to July 30. 


The proponent must conduct a field survey prior to the commencement of construction 
activities to determine the size and location of the Great Blue Heron colony. Information 
from the survey must be sent to the Canadian Wildlife Service (CWS). The proponent 
must not allow project activities within a 400 m buffer zone of the rookeries from April 
though mid-August, any activities deemed to have a high disturbance factor within 
one-kilometer of the rookeries through the same period, or any activities requiring the 
removal of trees within the 400m buffer zone at any time of the year. 


Groundwater 


The proponent, as part óf the application for Part V approval under the Environment Act, 
must provide for review and approval: 


8) A groundwater-monitoring program including location of monitoring wells and 
parameters. This program must be designed to evaluate potential impacts to 
both groundwater levels and groundwater quality. As a minimum, one monitoring 
well should be up gradient and four should be down gradient of the caverns. 
Wells should also be constructed down gradient from the pipeline, especially in 
areas where the pipeline will be closest to houses. Monitoring should include 
quarterly water levels and quality measurements; at a minimum one-year of 
baseline measurements should be collected. Based on the results of the 
monitoring programs, the proponent must make necessary modifications to 
mitigation plans and/or operations to prevent continues unacceptable 
environmental effects to the satisfaction of NSEL. 


b) Details of a well survey plan of potentially at risk wells that meet NSEL 
standards, including water quality testing and yield determination tests. 


Environmental Assessment _ 
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7.0 Contingency Planning 


7.1 The proponent, as part of the application for Part V approval under the Environment Act, 
must provide for review and approval: 


a) À Spill Management Plan induding: measures for prevention; procedures for 
clean-up of any sized spill; accounting of who would be responsible for cleanup 
and what response and containment equipment would be available; measures 
for keeping birds away from a spill, and for dealing with accidents where birds 
are oiled and/or sensitive habitats are contaminated; reference to provincial 
emergency spill regulations; procedures for the storage and disposal of 
lubricants, petroleum products and waste oils; and reference to provincial 
regulations pertaining to this storage and disposal, and number and location of 
on site-personnel spill kits. 


b) An Emergency Response and Contingency Plan consistent in format and 
content with NSEL's Contingency Planning Guidelines, including: 
i) safety features incorporated in project design, 
ii) post accidental monitoring, 
il) system shut down procedures, 
iv) notification procedures, 
v) containment, decontamination and remediation standards to be met in 
clean-up, 
vi) training and exercise drills including Workplace Hazardous Materials 
information System (WHMIS) training, 
vii) comprehensive inspection and maintenance procedures, 
regulatory compliance standards, reference to CSA Standard Z341 and- 
the CAN/CSA Standard Z731-03 Emergency Preparedness and 
Response Standard, and 
vill) procedures to address tourism operations on the Shubenacadie river, 
Cobequid and Minas Basins. 


c) Details of the Environmental, Health and Safety (EHS) system. 


d) Details for the assessment of other water uses or withdrawals, in or near the 
project area that could be affected by project related accidents. 


7.2 ` All monitoring programs must be resubmitted over the lifetime of the project, at a 
schedule established by NSEL, and revised as determined by NSEL. 


Original Signed By 


Mark Parent 
Minister of Environment and Labour 
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E db Fisheries Péche et 
and Oceans Océans 


FILE NUMBER - NUMÉRO DE DOSSIER 


= NOTE TO FILE _ ee | 
TIME DATE 
CALLIN | CALL OUT SITE VISIT NOTE HEURE (Y-A - M - D-J) 
NAMES OF PERSON(S) CONTACTED | 08-12-05 
NOM(S) DE LA (DES) PERSONNE(S) CONTACTÉE(S) 
Meeting — Mark Showell, Rod Bradford, Melanie MacLean | 


CO ORECT 


Alton Natural Gas Project 


 SUMMARY-RESUMÉ - 


Spring 
Science received SARA money to conduct studies on striped bass and Atlantic salmon smolts in the 
Shubenacadie River. Alton contributed to the studies. DFO used a trap net to capture fish so the 
transmitters could be inserted. The smolts and striped bass movements were monitored using the 

| transmitters. Striped bass greater than 35 cm can be used. Striped bass transmitters can last for three 
years. 


The striped bass left Grand Lake two weeks earlier than expected (April 15*) so that study did not go as 
planned. DFO was not ready to operate until the first or second week of May. There were barely 
enough fish in the spring. DFO transmitters were used before Alton transmitters. None of the Alton 
striped bass transmitters were used in the spring. DFO used four hydrophones to collect data. 


Alton is welcome to use the DFO information to interpret fish movements around the Alton site. 


DFO installed the trap net again in the fall (e, October). The remaining DFO and the Alton 
transmitters were deployed. The hydrophones were pulled last week. The fish still haven't moved up 
the Shubenacadie. 


The purpose of the SARA project is to identify winter habitat of striped bass in Grand Lake. . A lot of 
small fish moved up into the lake. Didn't see any large striped bass moving up. 

There are hydrophones in Grand Lake. The trap net will go in “early” next spring. The rest of the 
transmitters will be used. Additional transmitters will be required. 


Rod would like to talk to Alton about this past year's study and plans for next year's assessment. Need 
to organize a meeting, preferably in early January to fit into Rod's schedule. Would like Alton to provide 
smolt transmitters, some striped bass transmitters (to top it up) and a person to work the trap net for six 
weeks in the spring. Perhaps Alton could also provide one or two hydrophones. 


Monitoring should take place for three years ... 
| 2008 — year 1 — pre-development 

2009 — year 2- development 
| 2010 — year 3 — operation 


000072 . 


| Alton is doing their monitoring near their site but do not have any context for the information they obtain 
because their study area is so small. Rod recommends that they enlarge the area that they are 


studying. 


CONCLUSIONS - CONCLUSIONS — | ACTION TAKEN — SUITE DONNÉE WE ACTION REQUIRED - SUITE À 
I DONNER ` 


1) find out when Bob is available to meet in early January 
2) read up on striped bass population 


3) look at SARA project 
4) forward data sharing agreement to Bob when I get completed form from Rod 


ELEPHONE - TÉLÉPHONE 


RECORDED BY | ` DIVISION - DIVISION T 
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LA |. ne, Final Version — Aug'1 ?,'2009 


and Oceans Océans 
NOTE TO FILE FILE NUMBER - NUMÉRO DE DOSSIER 
06-W7-182 
TIME DATE 
CALL IN CALL OUT SITE VISIT NOTE X HEURE (Y-A - M - D-J) 


NAMES OF PERSON(S) CONTACTED 09-01-16 
NOM(S) DE LA (DES) PERSONNE(S) CONTACTÉE(S) 


Meeting - Bob Rutherford (consultant for Alton), Scott McDonald (Alton Natural Gas Storage LP), Rod Bradford 
(DFO), Melanie MacLean (DFO); Regrets — Mark Showell (DFO) 


SUBJECT - OBJECT 


Alton Natural Gas Project 


SUMMARY - RESUMÉ 


Action Items: 


Action Item - Bob will prepare a “Letter of Agreement" and forward it to Melanie for comment\signature by 


DFO 


Action Item — Melanie will find out who in Habitat will sign the Letter of Agreement 
e Action Item — Rod will check with Jim Duston about historical data, concerning ecological elements of 
striped bass, that was collected a few years ago and may be relevant to the Alton Natural Gas Project 

e Action Item — Bob may also raise this with Jim to see if he plans to use this historical data 


Action Item — ALTON; DFO has recommended changes to the 2009 sampling program 


CONCLUSIONS - CONCLUSIONS e ACTION TAKEN - SUITE DONNÉE E ACTION REQUIRED - SUITE À d 
DONNER 


RECORDED BY NAME - NOM DIVISION - DIVISION TELEPHONE - TÉLÉPHONE 


ENREGISTRÉPAR| ` Melanie MacLean HPSD 426-8033 


000075 ` 


Data Sharing Agreement 


The pinger data belongs to Alton Natural Gas Storage LP (ALTON) and can be shared 

There are no constraints on the operational use of the DFO data s.14(a) 

The DFO data will be joint property to be used by either party for their own purposes 

Action Item - Bob will prepare a “Letter of Agreement” and forward it to Melanie for comment\signature by 
DFO 

DFO Science, DFO Habitat and ALTON will sign off on the Letter of Agreement 

Action Item — Melanie will find out who in Habitat will sign the letter 


Information Gathered by ALTON 


When there are large freshets and weak tides, the water at the Alton site is fresh water 
Masters student will be meeting with ALTON in February to discuss the 2008 study 


What Regulates the Spawning Activity of Striped Bass 


Someone conducted striped bass egg sampling at Fish House and determined that spawning activity was 
linked to the tidal cycle (1 year of data collection), during low tides there were more eggs 

DFO did some sampling but didn't see this link, they determined that spawning was related to water 
temperature, striped bass spawned when temperatures reached 15\16 °C, eggs may be released for short 
periods of time depending on the temperature (e.g., 30 minutes) 

DFO replicated the study a second time 

This information could be used to stop the release of brine at a crucial time 


Historical Data 


Action Item — Rod will check with Jim Duston about historical data, concerning ecological elements of 
striped bass, that was collected a few years ago and may be relevant to the Alton Natural Gas Project 
Action Item — Bob may also raise this with Jim to see if he plans to use this historical data 


Recommendations from DFO Science to ALTON for Future Sampling 
1) Dual Sampling 


It is important to relate the data collected at the Alton site to the larger area, therefore another location away 
from the site such as Fish House should be sampled. 
o Comment from Alton on meeting notes - There was some sampling at the Fish House last spring so 
they do have a feel for the differences in densities of eggs. More will be done next spring 
Mysids and zooplankton seem to come in with the tide, relate the densities of zooplankton to the flux of 
striped bass eggs 
o Comment from Alton on meeting notes - The data shows the increase in the density of the striped 
bass eggs with the drop in salinity and the reverse - an increase in the mysids with rising salinity on 
each tide. This data is being prepared for the report 
this could be labour intensive, Jim Duston could provide information on how to collect the data, need rapid 
estimates that are low mortality, need concurrent information over five to ten ebb tides, should be 
representative of seasonal variability (e.g., warm and cold days) 
o Comment from Alton on meeting notes - This relates to egg sampling at the spawning site and Alton 
sites of point 1 
at Fish House egg production is not susceptible to falling out of suspension, eggs are more channelized at Fish 
House while they are spread out at the Alton site 
there is a natural loss of eggs that become stranded on the tidal flats, high salinities can also kill eggs 
each striped bass population has local adaptations 


000076 ` 


s.20(1)(b) : 
2) Elvers e la Loi cès 

e elvers should be studied also, they are designated as special concern under COSEWIC 

e flood tides — look at run timing of elvers 

e elver behaviour is queued to the tidal cycle 

° elver runs are larger a few days 

with the Atlantic Elver Fishery (Halifax and Lunenburg Counties) harvests elvers using a 

dip net and could provide valuable information 


Beach Seine Suggestions 
e always sweep with the flow, go with the direction of the current 


e stagger the two people so the net is in the J form 

e choose sites that are consistently fishable 

e there isa site just upstream from the intersection of Highway 102 and the Shubenacadie River that is good for 
sampling juveniles 

e the Masters student should have a different seine for sampling juveniles, he could use one of Rod's seines as a 
template to get one made 


Hydrophone 
e there are benefits for Alton to have a hydrophone further downstream 
e ideally a fourth hydrophone could be installed but if that is not possible one of the existing hydrophones could 
be moved 
e there is an area towards the Maitland Bridge where it should located 


Striped Bass 
e striped bass left Grand Lake before the first week of May (2008) before DFO had installed the trap net, DFO 
did manage to put pingers in a fair number of striped bass though, didn't use all of the Alton pingers 
e DFO reinstalled the trap net in early October but the striped bass did not move out of the lake, only managed 
to install a few pingers 
Inserted pingers in a few juvenile striped bass 
DFO will go out next April with the trap net and insert the remaining pingers into adult striped bass 
DFO will try to top up the supply of pingers as a certain number will be lost (e.g., due to recreational fishery) 


smolt study to purchase additional pingers for the striped bass 


Atlantic Salmon Smolts 
e ALTON would like to release and track smolts next year after the channel has been constructed 
e DFO has found that there is a difference in behaviour between the wild and hatchery smolts 
e Rod doesn't know if DFO will be doing more smolt studies, the smolt wheel will probably not be installed this 
year 


Construction of the Channel 
e ALTON hopes to construct the channel this fall 
o Comment from Alton on meeting notes - Both the intake and outfall are in the constructed 
channel. 
e Any requirement for dredging should be minimal 
e There is no need to place any structures in the Shubenacadie River 
e The entrance and exit will be rip rapped 


Tom Cod 
e The only species that data is not being captured for is the tom cod 
o Comment from Alton on meeting notes - They spawn when ice conditions in the river prevent 
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Fisheries and Oceans - Pêches et Océans 


Canada Canada 

P.O. Box 1006 

Dartmouth, Nova Scotia 

B2Y 4A2 Your file: 
September 3, 2009 Our file: 


06-W7-182 


Mr. Scott G. McDonald, Project Manager 
Alton Natural Gas Storage LP 

PO Box 70 

Stewiacke, Nova Scotia 

BON 2J0 


Dear Mr. McDonald: 


RE: Fisheries Act and Species at Risk Act Review, Alton 
Natural Gas Storage Project, Colchester County, Nova Scotia 


As you know, Fisheries and Oceans Canada’s Habitat Protection and Sustainable 
Development (HPSD) Division participated in the provincial environmental assessment 
undertaken for the Alton Natural Gas Storage Project. Information about this 
development proposal is being reviewed by HPSD to determine whether it is likely to 
result in impacts to fish and fish habitat which are prohibited by the habitat protection 
provisions of the Fisheries Act or those prohibitions of the Species at Risk Act that apply 
to aquatic species. 


In order to continue with our review, we require details on the final design of the 
infrastructure that will be located beside the Shubenacadie River (e.g., mixing channel, 
water intake structure). Please advise when we can expect to receive this design 
information and also please provide details on expected timelines for construction. 


` Should it be determined, during the review of this information, that an authorization is 


required under certain sections of the Fisheries Act identified as Law List Regulations 
triggers, i.e., 35(2) and 32, DFO would have to ensure that an environmental assessment 
is conducted which meets the requirements of the Canadian Environmental Assessment 
Act. 


The federal environmental assessment would have to be completed before the Fisheries 
Act authorization is issued. The environmental assessment process can be complex and 
time consuming. It might involve circulating your proposal to other relevant federal 
departments and making information about your proposal available to the public through 
the Canadian Environmental Assessment Registry (CEAR). For more information about 
the CEAR please visit www.ceaa-acee.gc.ca. 
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If you have any questions or concerns, please contact Melanie MacLean at (902) 426- 
8033 or macleanma(g)dfo-mpo.gc.ca. 


Sincerely, 


Mike Cherry 

Regional Manager 

Habitat Protection and Sustainable 
Development Division 


cc: Craig Hominick 
Bob Rutherford 
Melanie MacLean 
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Fisheries and Oceans Pêches et Océans 


Canada Canada 

P.O. Box 1035 

Dartmouth, Nova Scotia 

B2Y 4T3 Your file: 
Our file: 
06-W7-182 


Ms. Twila Gaudet 

Consultation Liaison Officer 

Kwilmu'kw Maw-klusuaqn Negotiation Office 
851 Willow Street 

Truro, Nova Scotia 

B2N 6N8 


Dear Ms. Gaudet: 


RE: Alton Underground Natural Gas Storage Project, Nova Scotia 


Thank you for your letter dated August 17, 2009 (attached). As you know, Fisheries and 
Oceans Canada (DFO) participated in the provincial environmental assessment (EA) 
undertaken for the Alton Natural Gas Storage Project. DFO’s role in the assessment was 
to provide advice to the province in relation to fish and fish habitat. At the same time, 
DFO reviewed the EA information to assess whether the project, as proposed, would 
likely result in impacts to fish and fish habitat which would be prohibited by the habitat 
protection provisions of the Fisheries Act or those prohibitions of the Species at Risk Act 
(SARA) that apply to aquatic species. 


The proponent received a provincial EA approval on December 18, 2007. Since that 
time, DFO has continued to work with the province and the proponent in regards to 
fulfilling the provincial EA conditions related to fish and fish habitat contained in the 
approval. These conditions relate to baseline data collection and monitoring. DFO has 
also continued to review new information on the project as it becomes available. 


DFO is still waiting for the proponent to provide details on the final design of the 
infrastructure that will be located along the Shubenacadie River (e.g., the mixing channel, 
the water intake structure). It is our understanding that these details have not yet been 
finalized. Once this information has been received, DFO should have enough 
information to make a final determination on whether any approvals/authorizations will 
be required under the Fisheries Act or SARA. DFO would then be in a position to have a 
meaningful discussion with the KMK Negotiation Office about the implications of this 
project on fish and fish habitat. l 
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If it is determined that no Fisheries Act or SARA approvals/authorizations are required, 
DFO will continue to work with the province and the proponent to ensure adequate 
monitoring is conducted for the protection of fish and fish habitat. 


If you have any questions or concerns, please contact Melanie MacLean at 
(902) 426-8033 or macleanma@dfo-mpo.gc.ca. 


Yours sincerely, 


Faith G. Scattolon 
Regional Director-General 
Maritimes Region 


Attachment 


cc: Deputy Minister Nancy Vanstone 
Vanessa Margueratt 
Jay Hartling 
Denise McCullough 
Scott McDonald 
Melanie MacLean 
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` June 42, 2008 


Mr. Scott MoDonald 

Alton Natural Gas Storage LP 
PO Box 36052 

Halifax, NS 

B3J 389 


Dear Mr. MeDonald: 
RE; Approval to Construct.and Operate - Brine EA Pond - Phase il Sita 


Preparation and Well Drilling 


Enclosed please find Approval # 2008-061384 A01 to construct and operate the Brine 
oe Pond, Phase H Site Preparation and Well at Alton, Colchester County, 
Nova Scotia. 


Strict adherence to the attached terms and conditions is imperativa in order to validate this 
approval. 


Despite the issuance of this EE the Approval Holder ís still responsible for obtaining 


any other authorization which may be required to carry out the activity, including those 
which may be necessary under provincial, federal or municipal law. ' 


Should you have any questions, please contact Samantha Leger, Northern Region, Truro ` 


Office at (802) 893-5880. 
Yours truly, 


Wayne Faulkner 
District Minos f 


‘ec Vanessa Margueratt, Environmental Assessment Officer 


Samantha Leger, Inspector. 
Rod MacLennan, P. Eng. 
Chris O'Connell, Inspector 


Eimas # 2008-061384 
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11/80/9007 


ACT OAISIOY 


Attachment 1 
Description of the Alton Natural Gas Storage Project 


Alton Natural Gas Storage Limited Partnership is proposing to develop an underground 
natural gas storage facility in a series of engineered salt caverns near Alton, Nova Scotia. 
The proposed development project is initially intended to help manage the supply of 
natural gas in eastern Canada and the United States and may also be used for the storage 
of other substances such as compressed air. The project will consist of multiple caverns 
developed by solution mining in underground salt deposits. Solution mining is the 
process where water is used to dissolve salt deposits to form caverns, which can then be 
used as storage facilities. These salt deposits are natural geological formations located at 
depths of over 700 meters (m). The caverns and their accompanying facilities will be 
capable of storing billions of cubic feet of natural gas produced during peak 
production/low demand periods and delivering it back to the gas pipeline system during 
periods of supply deficits. 


Key Project features include: 


- The natural gas storage facility near Alton 

- Buried pipelines between the storage facility and the Shubenacadie River; these 
pipelines will be used to transport water from the river to the facility to be used in 
the solution mining process and for transporting the brine water back to the river 

- Abrine solution holding pond near the Shubenacadie River 

- A mixing channel and water intake structure located on the bank of the 
Shubenacadie River approximately 12 kilometers from the storage facility 


Initially, four caverns of approximately 226,000 cubic meters (60 m diameter by 80 m in 
height) will be formed over 18 to 24 months, with construction commencing potentially 
in early 2011. Depending on future market demand, as many as 10 to 15 caverns may be 
developed at a later date. If so, brining and gas storage operations may operate 
concurrently as additional caverns are developed. 
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Attachment 2 
Alton Natural Gas Storage Project 


List of Mitigation Measures 


The design of the mixing channel and the construction methodology should be 
selected so as to minimize disturbance to the shore of the Shubenacadie River. 


Work below the ordinary high water mark should be planned around the tide 
cycle to minimize work in the water. 


All work should be carried out in a way that minimizes both the disruption of 
sediment on the bed of the Shubenacadie River and the movement of sediment 
into the river. 


Construction work along the shore of the Shubenacadie River should be carried 
out to avoid periods when fish, as defined in the Fisheries Act, could potentially 
be adversely impacted by the work (e.g., avoid the time period when Striped Bass 
eggs and larvae could be found at the site). 


The soil at the outlet and inlet to the mixing channel should not be removed until 
all construction related to the mixing channel has been completed (i.e., the mixing 
channel should be constructed in the dry) including stabilization of the bed and 
banks of the channel. 


Any rock to be used in stabilization of the mixing channel should be clean, 
durable, non-ore bearing, non-toxic and obtained from a non-watercourse source. 


All excavated material should be placed in an area where it will not enter any 
watercourse. 


Equipment used in the project should be clean, in good repair and not leaking 
fuel, oil, grease or lubricant. 


A suitable emergency response kit should be kept on-site during construction to 
deal with the accidental releases of hazardous substances. All accidental releases 
should be reported to the 24 hour environmental emergencies number (1-800-565- 
1633). 


Every effort should be made to ensure that there is no discharge of any harmful 
material into the river during construction. 


Any fuelling of equipment should take place well away from the shore of the 
river. 


No blasting should take place without prior approval of Fisheries and Oceans 
Canada. | 
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Attachment 3 


Nova Scotia Environmental Assessment Approval 
Fish and Fish Habitat Conditions 


| 


2.0 Fish & Fish Habitat | 


2.1 The proponent, as part of the application for Part V Approval under the 
Environment Act, must provide for review the following monitoring programs and 
plans developed in consultation with the Department of Fisheries & Oceans (DFO). 
Based on the results of the monitoring programs, the proponent must make 
necessary modifications to mitigation plans and/or operations to prevent continues 
unacceptable environmental effects to the satisfaction of NSEL and DFO. 


a) 


b) 


d) 


e) 


An Effects Monitoring Plan including parameters such as frequency and 
duration. The plan must evaluate potential impacts of sedimentation, salinity 


and flow alterations on aquatic organisms and include an impact prediction. 


A program to monitor discharge salinity levels into the estuary to ensure no 
negative impacts to fish species result. This program should be developed in 
consultation with Environment Canada (EC). 


A plan to gather baseline information on water temperature and the presence 
of Atlantic salmon, Striped bass and Atlantic sturgeon eggs and larvae 
during one spawning season prior to the commencement of solution mining. 


A long term monitoring program for Atlantic salmon, Striped bass and 
Atlantic sturgeon eggs and larvae. This plan must identify operational 
responses to unexpected impacts to populations. 


An ongoing monitoring program of fish screens or passive water intakes to 
determine if impingement is occurring. 


2.2 The proponent must maintain a minimum of 30 meter vegetated buffer between all 
watercourses and wetlands. 


000106 


10-000 


I 98eq 


"opp ou) jo sus snormA 

o uo juosoid soroods sryenbe oy] Jo sjoAoT 
99utJo[0) IJ} SAOqe Depart uaaq JOU SALT 
Kou Əmsuə 0} Do oq. mr s|ƏA9| Dee 
‘Appinb K1oA punoddyoeq 0} SOAS] 959%] ISMOT 
Um Arens juenqrny or ur Zoom Jouy 


"ouueqo oq 07 
exei eu Je soues oq) eq [ILA sonrumes puno183oeq *uorezsdo Sum 


‘seqoid LG jeuueqo-ur eu Aq peaojruour oq JIM sr -omsodxə 
uOTBINp 1100s Joy soroeds [e Jo Sum SOUVISTO] UYIM St SIQI, ‘5880 
JO gett OU} 01 Ə|qISSƏ258 voe AUB ur 1072018 sI IOASUOHIM *puno1doeq 
9AO0q? 940[ 10 3dd ] [ poooxo 0} poyoodxe Jou 218 sorguius [ouugqo-ug 


'sessed aroq epy ou} se eouerredxo 

prom Kot sasuvyo ƏAoqg zou pue juosold soroods [pe Jo soousiopos 

9g ung [OM SI SI], "1918918 sr JaASyOTYM punoi1doeq JO %01 

UM 3o 1dd /, Mo[og Jo 3e 3des oq [JIM səouenuə [ouueqo oq Je sontumes 


"uum[oo JojeA ou; ur sSurpeor AUNES 393 o) s[eA Tat tu c Je 3201 Ave 
og Jo do) ət? ye o[od e uo ÁA[[83THƏA Jas S193307 Vp JO Aq suonerdo 
Surunq Apes Suumnp sso) Aq pounmnuoo oq [[IM SEUL "utunjoo Joye og 

ur əuttq oq xru Amt jp [ouueqo ayy ur eousmqm; au jet poroodxo st 3] 


"S[£AT9jUT ojnurur-( [ 1 S193307 vjep (TT) Sursn IAN oq] 
0} Sjopino [ouueqo ət Je pue 19A09 3901 OÙ} WoL ut c ye ABLE [epo oy} 
jo sapis quoq uo oO SU} JO uronoq oY} uo pəmsesur oq [JIM Ayes 


“Oph qqe eq 
Uo oun Hed | o) am IAN sped geg sr [ouueqo Surxm ou ur 9161 MOJA 


"o1oyuoui Surəq sprepuejs 


AQTUTTES JOATI ou} 10000 oj pojsnfpe oq rr suoneredo odreyostp Suç | 


TAg orpeoeusqnus 


IERCH Summa —- 
TOO EISO Jo gong 


p yuounpeyry 


31mjon.jg INEPT 4938 AV 


OTOZ ‘L 1900120 


Ayrurres 
- ANTENO PEM 
I9j9UIEIUq 
Supu 


801000 


C aged 0707 “ 1940720 
jo eouoso1d oq pue səmipjoduuə1 19324 Jo Sut10jruour uonersdo-o1d Jo 

sreok c AA pjm ju2uododq eu ‘ovare] pue s339 sseg podig Jo souosard 

oui qi uormeroosse ur omjeroduro aw jo Zunopuow ou; Surpreaow 


"Tomm Zurxmu 
eq) ur sojedodure; JIM OATS TIM *uorjoos Ayes Sy} ur se ‘S qo SEL 


'Ápqomb AIəA quarque 0j soouo1o]rp 

enjexoduro) Jou Aue Suq [[IM uonnrrp əšreuəsrq 'sonjereduieg 

ULIMI [EUOSEOS JE 9q [IA I9? Dat OU} JEU) papn[ouoo st 3p H xipuodde amyeroduo) 
Teuouro[ddns oq ur possorppe sea omeradie Joyem Jo uonsonb ayy, - DER IPEM 


"e[qemseour oq [TTA 
Aa “(sg og 01 u1eouoo Jo səntoo]jəA 
ale AL JI `Səntoo eA oer OU) 
Jo sdurpeal aide) w 3[nsər jou eua | 
agent oy) Jo ootj SU] sso1oe squaxmo | 
JUSTIN} pue səntoo[əA IYF ou qr | 
pouiquioo oer aq, ojur SOTIOO[OA MOJ | 
AIDA Əsəu `ə]qrssod Jr syuouromseotu | 
Aq Dome aq [TI suone[no[eo ose 
“sept Some? Surmp mo mog jeu, | 
“TUPOTJIUBISUT ourooeq suore1edo * pue eae gem ət] St 9109 [epn ou | 
pue pouuego oy} 0} onp stayed mama | S£ QUI MOR 39U,, Song € Og [JIM NML 
ur soduuqo IY} TOAN IY} JO YVI orueuáp snp. "09S/UI ZOO JO IPY MOT Je umurxpur 
u] vunrjur Aue SABU Jou səop pue smog SNOLIBA | `, € Surqoeo1 MOT AISA 20 TTA. gem | 
ej qum mou sosuvyo req sr yng Arenjso oui "Pure Ste aug ur SMOT ur adueqo ojqumsesur | o ozur senrtooea eui yey} pə)oodxə sr y | 
Jo opis oysoddo aq uo yep pnu ey jo dn pring € Əq JOU |ILA IL "e^t UI 09 DAD 201 0} peuinjor 20 [IA IAM f 
Ju8r]s v oq Aew əzəu r, 1uo1orrp (pueəogrusrs UMEIPYHM OY} JO ISON, "00S/;UI CT0 9q ta INEU, OU} OUT [gwB1ptprA | `ə3ejur OEM IY} JO oo] IY} OQUE se [oA | Spo 
jou st Arenys ət ut mopy ut auey au, IEM ‘Toutes Surxru aq olur porroAtp 9Q [IE MOT] IAAL ag] JO gétt SB ssozog ponseour oq [TIM səntoojpA | - Aen) JM 


ART 9meoeuosqngs | PURE) SWIN 
uoij3oj[0;) BEG Jo uogeae'T 


IMPAK YIU] ABE AA 


60L000 


`pəytsodəp pue jouueys SUIXIU 
a ojur PALLEI SUISQ JOU AWE sjuouipos Jey] uLmuoo o) [euueuo Surxmu 
eq 107 soe HUOT Juəturpəs əu uo 310doz Á[[enrur pros yuouodorg eur 


-peog 3uourrpos jo a9uepeq ət surejureur unos 
`sdumd am Aq dn payoid uonsey pues pue pnu a Aquo aq JIM [ouugqo 
Surxrur oy} o) peumgez jueunpos "puod our oui ur jo opos TAA Su3oAvo 


eq Woy Surumjo1 pue Zutate jusurpos Sururgurə; AUY "Uorgjuenrpes | 
aan pue SUIPLO] 1ueumpes YSTY 0} peydepe [TOM are JUSUIUOTIAUS | 


əy} ur SWUSIUES 10 [py "tuoejsÁs oq] Woy uerpura jueurpos Summer 
jsnf et pue maps JOU sr uorerodo uojry SU} woy posieyssip 1ueurnpos 
Jo 1unoure pews ou r "onu sr Krenjso oup ur yzodsuen jusuipos aur, 


"suoneIodo ou Wo e[qrssod sr oseo1our ON 


‘| Xipuedd y jerueuroddns ur pequosap sem 

se GO) 3urxrjq oq ut durdid uonnqrsip aunq eq; woy opqqnq JIM me 
Ssoox;q (pas sri 0} uonoəfur Ite jo eumgoa po[o3uoo ? 103 AOJT? [JIM 

| om "oe? Surxrjv oq pue puoq uonuələq sung ou usswjaq Surdrd 
eq ur INAU API MOT] pue JATEA [o3juoo e Sursn ouop oq [JIM UOTEUASAXO 


‘sour (mat aunq oq Suuməluə o] 1oud ‘royeredos usSoru e Sursn Joye 
QULIQ SY} WOT pasowal oq EM juouido[oAop UISAR9 107 posn uəgonIN 


"ament SU} o) onp əouərəgrp omegedure; ou SI SI) se popunog 
JOU 91? 2), pc 1940 omjeoduro; YSTY 10 3oous omje1oduro ISAo uoouoo 
ƏQL ‘Woeseid ale seare pue s33o oq usu Aqurej1o0 pu? siseq SuroSuo ue 
uo ouop oq prr SuriojmojA "sigoÁ omyng ur oouosoud 11943 jo Ai pmqissod 
ou} paad o pəsn oq [JIM SIQI aus ot} Je svar] pue sddo sseg poding 
J9AIM 9tpeaeuaqnqs Jouueq:) SUN 
TORIA ESO JO 01820] 


Ə10J3n3)S 236)u] LOPE AX 


OTOZ *L 1219320 


uorngjueuipos 


Damp 
papusdsns 
— AypenQ) Joye M 


u334x0 
PSAIOSSIP 
| — end mea 


JOULE 
ZUON 


0LL000 


p Sed OTOZ ‘L 1949320 


“soi uonerodo Surariq pre Surmp 
An pru o) ysnomp Avy *oSngruoo 
TRAOUIOI pues SU} Aq pəAourəi 
uondoid oy} pue peArA ms Suyup 
0] 13gm 9SIEQOSID JUOUIIDOS ou ur UNEI 
aq ospe [TTA sodes *jueorrusts sr sty} 
Jj sayu dumd oq; jo o»uongur oq} 
1əpun əutoo pue ur uo) ore uonrodoad | 
jeu. eurumojop 07 [ISA JOM I} WO | 
UMEIPUHAM oq ose [p^ sojdures ‘smog | 
SYLIUL oq JO əəouəngur etp xepun ətuoo | 
jeu) ST eaw] pue s339 Jo sioqumu | 
eu ejeurse 01 jou uopqued e uSnosqg | 
Dom pue eer JojeA ou JO UOT UI 
woy umep oq TUA sejdures Joye A 


‘ABM SI] UI perepoumuoooe oq Á[rseo ued pue pews &1oA st dn 
xes uo uoronpoJd sung *s1equimu ur ur jueso1d ore oeATe pue s83ə oq 
oa sported Jayemysoy Surmp uonnrp ou WJU o) uni AV SIS) IM 

Aures yr Jo sr Arenjse oy}. USM 15990 0} pour oq WEI soseo[oJ 2000 
‘ponad sm Suump st ep dn pegs oy} JI uoroojoid omsuo oj pojsnfpe 

aq o} suoneredo mopje ITIM SEL "oeATe[ pue s83ə ysy Surids/19]u1A aye] JO 
[BALE ay} 03 101d syyuoU [e1ƏA2S Joy Ajpenb Iom ]repno pue ogeu ou) 
Jojruout 0] o[qe oq mr 1usuodoiq ou} uo poured seare; pue s339 ust, 
Surds/1JutA ot ou IJV 10 o1ojoq SOT [e1oAos st ojep dn es IP JI 


“ajqrssodiur 
SUONBAISSGO [ENSIA yew Arenjso SU] 
JO uonoəs sry ut rayem eu} jo Aypiqum YST eu], 


(sseg 

podins pue 
Jou ueorioury 
OWES 
onuepv 
opnjour seroods 
snes [eroeds) 
səroəds sneg 


SOUS 

0} onp Aji[E1IOUI Joy possosse oq ia (oAoqe 

se) Jeuueuo oq ur uoxe sprs&ur pue ogAJe[/s33o 
au Jo se[dumg Tome durxrui ou jo əsn 
noy ouruojop 01 sseg pods po33e3 orsnooe 
Aue pue pows Dozen onsnooe oi Jo opeur 

3q [TIM suoigA1osqQ "Ust IY} JO SOOUBISTO} SU} 


"[euueuo Steng 201 
jo asn 10% po1ojruour aq ITIM sseg poding pue pows posse; Kj[eonsnooy 


“OSH SANT | 

JO} ə|qtssod jou sr and ‘soapy 
Suez Suump ojeuruop [FIM momo jou 
€ pue (oəs/ur c) em ssa) Ao] ATOA oq 
[TEM omg get OU} OUI SATHIOTS À 


"junooog 
olur uə3g) Og o] SAUT Han, Yor Surduues o) onp Appepow sr aro} ING 
UIM TOM pue [JEUIs AIOA Ore Tomm Surxrtu | sojer JUAIAINS Jof pozÁquue aq j^ so dures au, oor uors1edsip jepno eq "Ysy eui Sutəəs sjuoAo1d Ayprqiny Teroods pue 
oq 0} səosuenuə oq ye Ayres ur soSueqo oq] | JO opis Jogo WOY UMBIPUJIM oq jr so[dures prs&ur pue ysy jeAJep 834 | On ou jq epgur aq a suorgA:osq() | peruan — SH 


"'s&oAms ojoud Ire poyeodor Suronpuoo |. 
əpnpour pinoo Surzojymojq "ASoouda1our | 
Teuuguo o) Soup ssasse 0} SUHOJIUOU 
jonpuoo oj pərmbəs oq e jusuodorq n 
om ‘MN eu ur Amssəoəu pouraop JI 
[re c cp now 


JAM SIpeseuaqnys jouugq^ SUN BIOS oxrejug JSJE AA KUYYTITITE 
0139110) ved jo uopesoT ZUON 


LLLOOO 


ç aeq | OTOZ ‘L 1900120 


pe^ouleJ uoneuuojul ON 


Pages 112 to / à 114 
are duplicates 


sont des duplicatas 


SLL000 f ` SHEP 104 SABİH HLYd eu jo uonoes 


Anodes luejsÂS pue eeg eu} 0} sajoy "uorssiuued 1ojpue uonegnsuoo ozeudosdde moyum SuesoQ P SPd 
Juoum8euu]N EHEH . pareys eq jou poys pue eAnisues JOpUE ejeAud eq Âeu HV ur uaneuuoju] Bug, SUBS9Q 29 SAYSI Bes 
sn ye seeds :ajeuogey uonezuouiny 
:$pJ028 JO et ut pepnpul 00°0 :(siH)1ueds əu L 
fuməsjo/uonesuəsduioo 


: JeulO - ae Audxg 
LUS snoueg/ddyH - ə)eq Alz 
ajeg SANS pepi^oJg uonmeuloju| UO 


jueujeeJDe gep Jed se uoyy 0} paptaoid eyep BuiBBe] O40 


:uonduoseg 

WOI 

:əjeq 1ueunooq OL 

LLOZ "LO Menga je uonovy ueeJog sseooy oJoejN O of jou oq - souspuodsau0] anch 


09 “ON QI uogov 


T81-LM-90 — ON od WHH T8100-LVN-AVNH-90 DN SIT HLVd 


11/80/9007 :eje(] E 9321045 se Tome pue oseo[o1 ant pue [eMeJpuitA JOJEM - JOATY orpeoeuoqnus eni 


9LL000 SHEÏSP 104 soldier tH iW eut JO uonoes 
Aunosg wersAg pue geq u) 0) Joie? "uoissiuued sopue uoneinsuoo eyeudoadde moyga 
juouioSeuvjA WUGUET pejeus eq jou pinous pue eAgsues Jopue ejeAud eq AGU H] vg ui uoeuuoju| SunueM 


"SIM je səlosds 
:Sp4099% jo }SIT ur pepnjouj 00'0 
B$umesjyojuonesueduio? 
: 4e - ejeg Aidxz 
HUEL snoues/qavH - eieg Adv? 
‘ae eAq9913 pepi^oJg uoneuuoJu| 


Sep Joel e 18 pəpieNuo] eq [JM pue ejqejieAe JOA JOU ejep owog juəuueəJBe epp Jed se 0-1q 0} pəplA0:d exep 6u!BBe) uoy 


ae) 1uəuinooq 
LLOZ ‘SL Yue 'ejeg uogoy  ueseJog sseooy oJoe|N 0} oB jou oq - eouepuodsa.Jo? 
L9 “ON OI UO 


T8T-LM-90 ON STE yenqey T8100-LVN-UVINH-90 


11/80/9002 oC IALIA ƏS8e1o1s sed TE mut pue oseo[o1 juongjjo pue JEMBIPUJIM IIM - JOANY orpeoeuoqnus 


SUO P Sd 


SUBDIO 29 SAISI A Bes 


:ejeuoney uonezuouyny 
(sup) juedg euut L 


:uonov 


'uonduoseg 


1014 
DL 


Du 


‘ON Td HLVd 
SUE 


211000 Spejop 10) SAGO HiVd au jo uoroes 
Ayunoos wejshs pue eeg ay} 0} Jejey "uoissiluied joue uonegnsuoo ejeudoudde mount 
3uourSeurjA T3IquH peueus eg jou pjnous pue eAnsues jopue ejyeAud eq Ze) H [Vd ul uoneuuojuy SuiuieAA 


"Met ye seneds 
:SpJ0929M JO 1S1] Ut pepnjoui 000 
'Sumesgyo/uonesueduio» 
: J9ujO - 9q Ad 
HUEL snoyues/aavH - eieg Aldxy 
'eyeg eae DAC) uoneuuojul 
Jeuugua Burxiui BU} JO uong2o| eui 01 1xeu eaje eui nf uey} Jeuiel JOANY apeseuaqnys ou] jo uoniod jepn eu ui Buuoyuou əpnpu! 


01 pəpuedxə eq 0} esu! eui gt pmom feu "129fo1d uoy eui ym parposse Buuolluoui SU] J0} SSue2I| sJeeÁ ISB] se JJƏM Se SAIL) eipeoeuegnus 
pue exoerwejs eut uo yom JO) JeaÁ Aena ÁAj[eoneuroine soAI9291 uojsnq wr JEU) esueai| O40 S128 siu} Jo Ádoo e eu pexej puoyeuins qog 


eng 1ueunooq 
LLOZ ‘LE UOIEN ‘ayeq uonoy ueeJlogs sseooy oJoejN O ob jou oq - eouepuodseuo^ 
€9 “ON QI uonov 


T8I-LMA-90 ` ON IM TEXIGEH C8100-LVIACHVINH-90 


11/80/9002 iQ SALIIN oge303s sud [emjtu pue ISLI jUongprro pue [PMBIPYIIAA IIJVA - JOAN orpeoeusqnys 


SUEIO 19 Sod 
sueəoO 39 SINASH KAS 


:ejeuone uonezuouiny 


(SH) eds eui 


:uonoy 


tuonduoseq 


1104 
DL 


att 


ON OT HLVd 
St? 


8LL000 ` SII&39p 104} Secher? H LVd 34440 uonoes 
Aunoes ueisÁc pue eyeg eui 0} ejes uolsSiuusd jo pue uogegnsuoo erpudoxdde moyym 
PUULE WHH pareys eq jou pinoys pue aanisues Jopue ajeaud eq Aew Hive ur uoreuuoju] Buren, 


SIY ye səloəds 
:SP10984 JO JST] ui pepniou| 000 
'umesyo/uonesueduion) 
: JeuiO - əleq Adv 
ue snoues/qqvH - eieg Kudxa 
'ejeg eAmeu Done) uoneuloju] 


"eji uo ee sajou Buneoyy 
‘ssnosip 0} judy Auge ur Buneeui eq pM pJojperg poy pue 


uojsnq wir oM Buuoyuoui eui 1no Aes 0} Jepio ui OJq Woy Əsusoli| e 196 o1 Bu:Án (te ase AƏu L 'eəÁ siulioj peuuejd yom Buuoyuoui pue ysloid 
Sy} JO smes eui uo uoneuuojur pepi^oJd uollv “(uea 12e atuen) Qa pue (pxoureuim qog pue PIEUOGON noos) uoy use Meg Dieu unes 


LLOZ ‘LZ VOIE ‘ee yueuunooq 
LLOZ ‘LZ UOIEN ‘Jeg UO Bunsen 
CH "ON CO UO 


€81-L/A-90 ON IMA WHH C8100-LVIACHVINH-90 


11/80/900c omg aAI909 əše1o)s seg je1njeu pue ISLA JUMI pue JEMBIPUIIM JAJEM - JOATY 9rpeoeuoqnus 


SUv90Q 12 spd 
Spoo 29 SHOSHA Bel 


:ejeuonew uonezuouny 


:(sJH) jueds euui L 


onov 


:uonduoseqd 


UG 
DL 


D 


DN Of HLVd 
PLL 


6LL000 Siep 10} SƏ|idiƏH HIVd 2U} J0 UON9SS 
ñunoes ujəeisÁs pue 2180 su aaay "ucissiuuled Jojpue uoneynsuos eyeudoidde qoum 
yuowoseuryy PNH paus eq jou pinoys pue eAnisues Jopue ejeAud eq Aew H i vd ur uoneuuoju| Bulwer, 


"Mem ye səlosds 
:SpJ028M JO }S17 u! papnjau| 000 
Bumesgo/juonesueduio?5 
: Jeu - ejeq Adv 
‘UHEH snoues/qavH - eyeq Adv? 
:ejeg eAgoeu3 panay uoneuboju] 


em Ádoo prey eui uo ap USIA SUIS WO1} sajou uBnoti 


“éeue] pue she sseg 
pedis unu oj jJeedde useop weisÁs el) "ose sejduies elo" 01 jeu € o3ul JeAL eui WOW 4946M Buidiund eieM juejsisse siu pue pjopieuins qog 


'(sanou pz *5'e) eum jo poured swp Buoj e 

1540 sojduies oye} feu (stuəAə Buruweds Aaesy Buunp) səuinətuos opp qqs eur Buunp smo] uopjuejd op osje Aoul oe aujas Aen eJeuM euijoJous 
eu Buoje seys noz eAeu Aay, "oeAue| pue shia sseg pedis jo uonoəllo2 uo Dueno) ee Aou L `(qOo[ƏA Jayem painseauu osje ayj "epi pooy 

eui oyu] ulesnsuxop BuioAel epu yeog Aq Mo} uopuerd au BuibDeip eje sjuepnig PAWA Bureq SEM ep auljeseg MOY 29S 0] AUS eui POUSIA 


ues pe SBPN - OAC 
pleuoqo no»s - yusucdolg 

juejsisse pue PIOLSUMH qog - ]URYNsUGD 
uojsnq wir - 968109 15% SN 

HƏqoy pue HEMSIS eur - SIUSPMIS 


:səəpuənv 
ep Jueuin90 

LLOZ ‘ez əunp “aq UO USIA SUS 
Ga “ON QI UOROY 


T81-LM-90 ON AMA TEJIQEH T8100-LVW-AVINH-90 


11/80/0002 LAC SAISON 9801s seg [UInjeu pue ISLA FAMI pue [EAAUIDUIAA JOJEM - JOAN erpeoeuoegnus 


SUE95Q 19 Sou2od 


Sean $ SIANSA B«B 


'ejeuone uonezuouiny 


(SJH) 1uəds eut 


'uonov 


:uonduoseq 


31014 
OL 


Ano v 


DN offal H.E V d 
PEL 


021000 SIEP 10} səludieH HL We eu jo Goes 


Alunoss uiejsÁg pue ejeg eu oi eier uolssiuued Jopue uonelinsuo3 eyeuidodde mount, sug9oO P soqoad 
quou Zeme RUH pays eq JOU pinous pue sAnsuss Jopue eyeaud Sq Aew HL LVd ur uoneuuojug BUE SUEOX() 29 SALOUSLA BB 
89€'0VZ' V SOS en) :(peojdn) edÁ| 3ueuin2oq 
6suu :uOISUuƏ)Xd ald ZLOZ ueld MONA+L LOZ HOdəy jeul4 OWEN 914 

\Suejd ZL0Z- uo) v OS 1815809109 ‘ eHeJo}ys seb jeunyeu pue sseagja june pue |EMEIPUJA 
JOJEM - JOARY eipeoeueqnus Z98)-/Nr90VQunoo Jejseuojooyenoos eAONIS, V3 pue sjeuejes 90005, v3 pue seejesyvM Auopeug 
ISIN ye Soiosds 'ejeuone» uonezuou)ny 
*SpJo58M JO 4817 u! pəpnioul 00°0 (SIH) Juedg əuur L 
GunjosyOQsuonesuedwesy 


:J8ujo - eyeg Au? 
LE snoues/aadvH - əjeq Amy 
‘ayeq euge peajeoey uonguuojul "UO 


"pjoueuin qog Woy uejd yom ZLOZ eu pue Lodel Ienuue | LOZ eut JO Ádoo ë Dousen 


:uonduosəd 

2014 

ZLOZ ‘80 YOUR ec Juəuinoodq DL 

CLO 80 UE ee uonov U39199 sseooy 0102 0} 06 jou oq - esouəpuodsəuoo MAN 
89 "ON qil uonov 


C81-LA-90 ‘ON IA TEJIQEHT C8100- VIN" HVIAT-90 ‘ON lA HLVd 


11/80/9007 oC SAI999W gëtt se [eeu pue oseo[o1 JUONJS pue [EMBIPYILM IOJEM - IOANA erpeoeueqngs en 


s.19(1) 


Stevens, Farrah 


From: Bob Rutherford ` I 

Sent: Thursday, March 8, 2012 10:31 AM 

To: MacLean, Melanie A (Habitat) 

Subject: RE: Alton Gas 

Attachments: 2012AltonShubieWorkPlanupdateFeb10 (2).docx; 


2011annualreportUpdateFeb23FINAL.pdf 


Here are the Alton work plan for 2012 and the final report for 2011 


Scott can answer any of your questions 


Bob Rutherford 


-----Original Message----- 

From: MacLean, Melanie A (Habitat) [mailto:Melanie.A:MacLean@dfo-mpo.gc.ca] 
Sent: Wednesday, March 07, 2012 7:44 AM 

To: Bob Rutherford 

Subject: RE: Alton Gas 

Thanks Bob. Sounds good. 


Melanie 
Original Message----- 
From: Bob Rutherford [ 
Sent: March 6, 2012 7:58 PM 
To: MacLean, Melanie A (Habitat) 
Subject: RE: Alton Gas 
Rod decided not to meet 
| will send you last year's final report and the work plan for 2012 in a couple of days when they are updated. 
After that you can decide if you want Scott and | to come in a go over things. 


Still no firm date on when they will build but the deal with NSAC is for 2 more years. 


Bob Rutherford 
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— Original Message----- 

From: MacLean, Melanie A (Habitat) [mailto:Melanie.A.MacLean@dfo-mpo.gc.ca] 
Sent: Tuesday, March 06, 2012 8:20 AM 

To: Bob Rutherford 

Subject: RE: Alton Gas 


Thanks Bob. Let me know whenNif it is going to happen. I'm away at meetings next week (March 12-16). 
Other than that, I'm here. 


Melanie 


-----Original Message----- 

From: Bob Rutherford | 

Sent: March 5, 2012 7:13 PM 

To: MacLean, Melanie A (Habitat) 
Subject: FW: Alton Gas 


Rod has not replied about having the meeting tomorrow so | guess it is off. 


Bob Rutherford 


—---Original Message----- 
From: Bob Rutherford 
Sent: Monday, February 20, 2012 8:53 AM 
To: 'MacLean, Melanie A (Habitat) 
Subject: RE: Alton Gas 


Here is a draft work plan to date -- these are the NSAC suggestions and Alton hasn't commented yet — but it gives you a 
ball park and if there are other things you would like to see now is a good time to add them. 


It seems to me that Connie will send you the licence application as she did last year. | think that is because Rod asks her 
to in his comments and based on the meeting last month he will do the same this year 


Bob Rutherford 


— Original Message----- 

From: MacLean, Melanie A (Habitat) [mailto:Melanie.A.MacLean@dfo-mpo.gc.ca] 
Sent: Monday, February 20, 2012 8:19 AM 

To: Bob Rutherford 

Subject: RE:.Alton Gas 
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Hi Bob. Thanks for the update and report. We just had our first round of cuts last week. Besides all the terms, there are 
four full time people in the branch losing their jobs That's on top of retirements and 
deployments. 


I believe there will be a reorganization within Habitat Management Division soon but in the meantime | will assume that 
I'm still on the Alton file. | will look into this though. If the file is going to change hands, it would be nice to have that 
person at the meeting on March 6th. 


| certainly would like to attend March 6, 2012 meeting. There is a presentation that afternoon from 1:30 - 3:30 pm on 
the new DFO Values and Ethics Code for the Public Sector but it is not imperative that | attend. 


I'm certainly supportive of issuing the sampling license. Fm still not clear on the process, Will the draft license be sent 
to me from Connie Farr for input or will it just go to Science? If it isn't coming to me, it might be good for Alton to send a 
copy of the proposed sampling plan directly to me. | would like to run it by Kurt McAllister as Head of the Freshwater 
Protection Section before | provide any official feedback. 


| hope everything is going well for you and you find some time for a vacation every now and then. Have a great day. 


Melanie 


»Melanie MacLean (Habitat) 

»FCSAP Coordinator/HMP SARA Coordinator 

Habitat Management Division | Division de la gestion de l'habitat Ecosystem Management | Gestion des écosystèmes 
Fisheries & Oceans Canada | Péches & Océans Canada 

>P.0. Box 1006 Dartmouth N.S. | C.P. 1006 Dartmouth N.E. B2Y 4A2 

Tel | Tél: (802) 426-8033 Fax | Téléc: (902) 426-1489 

Email | Courriel: melanie.a.maclean@dfo-mpo.gc.ca 


> 


-----Original Message----- 

From: Bob Rutherford [ 

Sent: February 19, 2012 11:22 AM 
To: MacLean, Melanie A (Habitat) 
Subject: RE: Alton Gas 


Hi Melanie 
Are you still on the Alton file? 


Attached is the report from last summer's work and there is a proposal being drafted, in consultation with Rod Bradford, 
for studies this coming spring. j 

Right now it looks like Alton Gas will begin construction at the river site sometime in the late summer or fall (a moving 
target) so we have one more year of background studies. This is a very complex site and still lots to learn especially how 
the eggs and larvae hold in the river and how they use the shallows. We are also coming closer to figuring out the 
abundance of the spawning and natural mortality rates that will put any losses due to the 

Alton operations in context. It is still likely they will just shut down 

if they are affecting many young bass. 
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There is a proposed meeting on March the 6th at BIO and you are welcome to come. | will send more information as the 
details are available. 


Jim will be applying for another sampling licence and again Rod questioned if habitat would be supportive of more 
studies. As far as | can see the more that we can learn about the Bass the better from both a pure science perspective 
and well as environmental assessment of this and upcoming developments. 


Hope things are good with you 


Bob Rutherford 
Thaumas Environmental Consultants Ltd. 
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2012 Proposed Work Plan 
Alton Gas Natural Gas Ltd. : Shubenacadie Estuary 
Update Feb 10 


Labour requirements. Budget for two years. 


1. Gina Stewart: Provides essential continuity. 


2. MSc student. Requires two years funding. 


3. Undergraduate summer student. R. Schicht filled this position 2010-11. 


4. J. Daston: General supervision, report preparation, and participates in field sampling 
as needed. 


Proposed work plan 2012 (2013 work plan largely dependent on 2012 
outcomes of field work and whether or not construction commences) 


1. Egg production of adult female striped bass. 
April-May 2012: Collaborate with drift-net fishermen to obtain carcasses from 
between 10 to 15 pre-spawned ‘keeper’ fish >68cm TL. Record body size, extract 
ovaries and determine fecundity per fish. Also extract scales and otoliths for aging. 
Adds to 2011 fecundity data from 16 adult females all >68cm TL (scales and otoliths 
archived). Also have archived scales and some otoliths from angled fish caught 2009- 
2010. 


2. Temperature, salinity, water velocity, water height 
Temperature and salinity: April-October 2012: Deploy CTD Ade at Alton site by 
May 1 (Bob Rutherford). A CTD logger at the spawning grounds would also be 
useful,in identifying the daily salt front and corresponding spawning grounds. Vemco 
temperature loggers to be deployed upper and lower Stewiacke River same as 
previous years. Temperature of water very similar at Alton, and Stewiacke River, but 
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multiple loggers remain a good idea, and provide ‘insurance’ in case of loss of logger. 
Budget item: CTD logger, temperature logger. 

Water velocity: April to October 2012. At Alton, drogue-buoy runs following each 
plankton net tow is now standard procedure to allow actual abundance data on ebb 
and flood tide. 

New for 2012 : To assess margins as potential microhabitat for eggs and larvae use 
hand-held ‘wand’ to measure water velocity over cross-section of estuary at three 
locations (Alton, Stewiacke River above Hwy#2 Bridge; Shubenacadie 2km upstream 
of the confluence). 

New for 2012: To better understand upstream transport of eggs and larvae, additional 
drogue-buoy deployment needed at following sites: Maitland to Alton (flood tide), 
Alton to CN bridge on Stewiacke River (flood and ebb tide), Alton to Shubenacadie 
(flood and ebb tide). Budget item: Zodiac hire 3 days. 


. Alton Site: Main channel striped bass egg and larvae abundance 

May-July 2012: Focus on completing two 48-hour continuous sampling series, each 
tracking a large spawning event. Minimize short-term sampling over a single ebb tide. 
Extending the sampling from 36 to 48 hours will capture an additional tidal cycle and 
provide a better measure of balance between decrease in egg abundance on the ebb 
tide and upstream transport on the flood tide. Increased frequency of sampling on the 
flood tide compared to 2011 is essential. Seven or eight flood tide samples can be 
achieved by using two boats working in tandem. Water velocity estimates using 
drogue-buoys will be conducted following all plankton net tows during daylight. 
Drogue-buoys with LED beacons will be tested for night sampling. 

Budget items: 500uM plankton net (need a second one). GPS device (relied on R. 
Schicht personal device 2010-11). Campbell Scientific sonar to measure river height 
(device loaned from NS Govt. needed for other work in 2012). 


. Alton Site: Margins/still water striped bass egg and larvae abundance 

May-July 2012: New sampling regime to test hypothesis shallows close to bank are 
preferred microhabitat for larvae and a settling zone for eggs, using both plankton net 
and seine net. Also incorporates water velocity measurements. Highly relevant to 
proposed diversion channel. Budget item: Perhaps we need a smaller more time 
efficient seine net to sample shallow water efficiently. 


. Downstream transport of eggs and larvae 

May-June 2012: Focus on downstream transport of eggs and larvae from spawning 
grounds on the Stewiacke River to Alton site. Plankton net sampling in both the main 
channel and the margins. Incorporate drogue-buoy deployment for velocity estimates. 
Include the use of two boats at fixed locations. No need to sample Cobequid Bay, we 
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know advection occurs. A measure of advection can be achieved by manual plankton 
net tows conducted at Black Rock. 


. Upstream transport of eggs and larvae 

May-June 2012: Flood tide sampling to be conducted at a greater frequency than in 
2011 to gain a better understanding of the dynamics of upstream transportation. Flood 
tide sampling was not done in 2008-10 and only on a small scale in 2011. Most of 
sampling to be conducted at the Alton site. On two occasions while flood tide 
sampling is conducted at Alton the second boat will be positioned 5km upstream of 
the confluence on the Shubenacadie and then the Stewiacke rivers. Some sampling 
from Maitland in the Zodiac. 


. Ageand growth estimate of larvae and young of the year Juveniles 

Two years work. June-September 2012. Plankton net tows for 7mm larvae followed 
by beach seining at Alton site for larvae and YOY. Sufficient numbers of fish to 
allow estimation of relative survival of cohorts based on birth-date estimations from 
counting daily growth rings on otoliths. In collaboration with Rod Bradford. Otoliths 
will be stored and processed on Buehler isomet saw after field season is complete 
(October). Archived DFO otoliths: processed winter 2012-13. 

Field work 2013: Continue under direction of Rod Bradford. May include processing 
otoliths from adult fish sampled at trap net to be installed at Enfield spring 2013. 


. Laboratory experiments NSAC 

Tune 2012: Collect wild eggs from Stewiacke River under licence from DFO. 

1. Effect of low temperature (10 to 15 ?C) on time to hatch and survival of striped 
bass eggs. To add to three data points taken in 2011. Work is relevant because 
initial spawning of striped bass often around 12 °C. Need to have good 
understanding of effect of temperature on hatch rate. 

2. Effect of salinity on buoyancy/sinking rate of striped bass eggs and larvae. 
Continuation of 2011 expts. Work is relevant since low velocity zones may be 
areas where eggs settle. 


. Reporting. 

1. Monthly reports to Alton Gas. 

2. Jan 2013: Annual report to Alton Gas. 

3. Submit one MS to journal (TAFS) by end of 2012. Timing of spawning 2008- 
2011 data. Temperature data. Fecundity data. 

4. Begin drafting second publication. Temporal distribution of eggs and larvae. 
Includes downstream and upstream transportation data. 
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Alton Natural Gas Storage Project 


Shubenacadie River Monitoring: Report on 2011 season 


G. Stewart and J. Duston 


Department of Plant and Animal Sciences, 
Nova Scotia Agricultural College (NSAC), 
Truro, B2N SE? 

Report date: Feb 17 2012 


Contact Information 
Tel: 
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Abstract 


The tidal portion of the Shubenacadie and Stewiacke Rivers are a nursery habitat for 
striped bass (Morone saxatilis) early life stages: eggs, larvae and young of the year 
(YOY). In 2011 spawning commenced on par with both 2008 and 2009, all later than 
2010. At the diversion channel site eggs were first detected May 18, 2011 with the first 
major spawning event May 22. Similar to the past three years four major spawning events 
occurred when daily mean egg density ~1000 eggs/m" (May 22, 29, June 2, 10). The 
second spawning in 2011 peaked at 3500eggs/m’ on May 29, the highest recorded in the 
past four years. Total egg production for the season was around 22 billion based solely on 
eggs in the main channel (which represents approximately 3096 of the total cross-section 
of the channel). This estimate represents eggs from about 24,000 spawning females. Eggs 
were distributed as far as 10 km upstream of the Alton site and 18 km out into Cobequid 
Bay. At the Alton site, specific cohorts of eggs drifted past the planned Alton channel at 
least three times on the ebb and a further three times on the flood tide. The density of 
larvae was 10 to 100-fold lower than eggs, similar to past years. However, daily mean 
density of larvae in 2011 was the highest recorded in the past four years, exceeding 800 
larvae/m? on two days in early June. Heavy rain and high tides around June 15 greatly 
reduced the salinity and abundance of larvae for several days. Sampling on the flood tide 
was conducted routinely in 2011 and revealed high numbers of eggs and larvae being 
swept upstream. Larvae and juvenile growth rate of during July and August 2011 was 
considerably lower than both 2010 and 2008 due to relatively low water temperatures. 
We estimate recruitment in 2011 will be lower than 2010 and similar to 2008, based on 
relative abundance of juveniles in late summer and their body size 
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Introduction 


Four years of plankton net sampling has yielded a large quantity of data on the 
relative high abundance of striped bass (Morone saxatilis) eggs and larvae and the mysid 
shrimp (Neomysis americana) in the Shubenacadie estuary. By comparison, beach- 
seining netted relatively few young of the year juveniles, providing an indicator of the 
high natural mortality typical of early life stages of marine pelagic fish such as striped 
bass. Reported here are the main findings from 2011 set into perspective against the 
2008-10 data and a new DFO paper on the Bay of Fundy striped bass (Bradford and 
LeBlanc 2012). In 2011 the biggest advance in quantifying temporal changes in striped 
bass egg and larvae abundance at the Alton site came from integrating the tidal changes 
of water velocity and river cross-sectional area. Acoustic doppler data collected in Fall 
2006 of water velocity across the cross-section over the tidal cycle enabled estimates of 
density (units: number of organisms/m? of water) to be converted into abundance per unit 
time, a more biologically meaningful measure. Sampling during the flood tide was 
included on a regular basis in 2011 and helped improved our understanding of the 
estuarine transport dynamics of eggs and larvae. 

Spatial distribution of striped bass early life stages was mapped in more detail in 
2011 than previous years. Addition of a second flat-bottomed boat allowed simultaneous 
monitoring of both the Stewiacke and Shubenacadie Rivers up to 10km upstream of their 
confluence. In addition, hiring the Zodiac boat based at Maitland, rather than Urbania 
(2010), allowed more efficient monitoring of the lower estuary and Cobequid Bay. 

Dr. R. Bradford (DFO) introduced us to the value of collecting the otoliths (ear 
bones) from young-of-the year (YOY) striped bass juveniles (Jones and Brothers 1987). 
Comparing the relative abundance of YOY to their age by counting the otolith daily 
growth rings can be matched with the environmental conditions during the critical egg 
and early larval stages when mortality is highest. Otolith analysis is a time-consuming but 
valuable tool to identify factors, both natural and anthropogenic, affecting survival of 


YOY fish and could be an important addition to the ongoing monitoring program. 
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Methods 

Most of the methods are described in Stewart and Duston (2011 a,b). Sagittal otoliths 
were mounted in araldite and viewed under a microscope. The method for aging wild fish 
was validated by counting the rings of cultured larvae of known age. Processing of 
otoliths to improve visualization ofthe rings was not possible, so rings could only be read 
on the translucent otoliths from fish less than 20 mm total length. To estimate egg 
production per female, in April 2011 sixteen large pre-spawning females were obtained 
from drift-net fishers. Fecundity was estimated by counting the number of oocytes in 
each of three pre-weighed samples (each about 1gm) from one ovary, and then compared 
with the entire ovary weight. Total egg production estimates were achieved by factoring 
in the change in water velocity and estuary cross-sectional area throughout the tidal cycle. 
An Acoustic Doppler Current Profiler (ADCP) was used on October 16-17 and 
November 6, 2006 to measure the vertical profile of the water velocity across the full 
width of the estuary at the Alton site. The instrument was towed back and forth behind a 
Zodiac boat until 3 or more successive crossings yielded a less than 5% deviation from 
one another. Approximately two good sets (minimum three transects) were taken every 
hour over the full tidal cycle. We used the ADCP dataset to determine the cross-sectional 
area of the main channel, which was taken as 30% of the total cross-section. Since all 
plankton net tows were taken in the main channel, estimates of abundance of 
icthyoplankton were restricted to this portion of the estuary, and hence are a conservative 
underestimate of total abundance. Water velocity data on the ebb tide in the main channel 
during our sampling was determined using a drogue-buoy pair (see Stewart and Duston 
2011 a,b). However, for the flood tide water velocity estimates, we relied solely on the 


ADCP dataset because our own drogue-buoy data were too few and variable. 
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Cobaguid Bay : ' 


Fig. 1 Shubenacadie and Stewiacke Rivers showing the distance of the sampling sites 
from the mouth of each river. 
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Results and Discussion 

l. Striped bass Pre-spawning Period 

Day length and temperature are the principal environmental factors controlling the 
cycle of gonadal maturation and spawning. Gonadal maturation commences in the fall 
when females begin incorporating yolk into the developing eggs. The process continues 
through winter despite the low temperature. Adults are known to over-winter in Grand 
Lake beneath the ice. In addition, a proportion of adults overwinter in seawater (Bradford 
and LeBlanc 2012). The increasing day length and increase in temperature in early spring 
stimulates migration out of Grand Lake (Douglas et al. 2003). in April adults are present 
in the Shubenacadie estuary. The current large number of adults is due to high 
recruitment of the 1999 year-class (Bradford and LeBlanc 2012). In 1999, a warm dry 
spring and warm September are likely the main factors responsible for the large year 
class. To estimate numbers of spawning females from egg abundance data, sixteen large 
‘keeper’ females (>68cm TL; 5.72 to 8.23kg) close to spawning were obtained from drift- 
net fishers. Their mean weight was 6.68 kg (+ 0.198 SE) and mean fecundity 9.0 x 10? 
eggs (+ 76354 SE). This estimate is likely greater than the true average since the fish 
sampled were relatively large. 

During the pre-spawning period the adults move up and down the estuary. Throughout 
May and June, pre-spawned fish are caught in both gill-nets and by rod and line over a 
wide range in the Shubenacadie estuary to above the head-of-the-tide on the Stewiacke 
River. Closer to spawning, adults congregate in the Stewiacke River, the principal 
spawning site. Water temperature during May and June of the Stewiacke River, both 
above and below the head-of-the tide, and the Shubenacadie estuary at the Alton site are 
very similar, as illustrated in the temperature profiles for 2008-2010 (Fig. 2). The 2011 
mohitoring confirmed the temperatures from the Alton site up to Forest Glen are with a 
degree of each other (data not shown). There is no evidence the spawning grounds have a 


unique thermal profile. 
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Spawning does not occur in April, although the oocytes appear to have completed yolk 
incorporation by this time. The first week of May also seems too early for spawning; 
even in 2010 when 15 °C was reached on May 7 only 3 eggs were detected. By 
comparison, the males are functionally mature at this time, releasing milt when hand 


pressure is applied to their abdomen. 


2. Striped bass spawning period 
Small numbers of eggs are typically detected a few days before the first major 
spawning event. Over the past four years, the earliest eggs were detected was May 7, 
2010 (Table 1). This was associated with the Stewiacke River reaching 15 °C, >5 °C 


warmer than average (Fig. 3). 


mem cea 2009 
Deenen 2010 


Temperature (°C) 


Fig. 3. Stewiacke River water temperature 2008-2011. 


The first major spawning event in 2011 was on May 22, compared to May 17-30 in 
previous years (Table 1). In 2008, the late spawning was associated with relatively low 
temperatures in May. The end of spawning season is around late-June or early-July 


(Table 1). In 2011 the presence of eggs on July 6 was the latest date on record (Fig. 4). 
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Fig. 4. Striped bass spawning activity (solid circles) in the Stewiacke River (1992, 1994, 
1998-2009) and Shubenacadie River (2008-2011) as judged by either visual observation 
of adults rolling at the surface or presence of eggs collected in a plankton net. Open 
circles indicate when no eggs were detected in plankton net tows. Within each year, the 
larger solid circles indicate a relatively large spawning event based on a subjective 
estimate of egg abundance. Comparisons between years of the magnitude of spawning 
events are not valid. Source of data: 2008-11 this study; 1998-2007: J. Duston and B. 
Stone unpubl. observations; 1994: Rulifson and Tull 1999; 1992: Rufilson and Wood 
unpubl., cited by Rulifson and Dadswell 1995. 
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Predicting the timing of the first big spawn is difficult. A warming trend increases the 
chances of spawning, but the first spawn can occur when temperature is declining from a 
peak, as occurred in both 2010 and 2011. This lag in response is likely due to the time 
needed for the eggs to complete final maturation following the warm temperature 
stimulus. Accordingly, the first significant spawning event in 2011 (2100 eggs/m^) was 
on May 22 following a warming from 10 to 14 °C, but occurred when temperature was 
«12 °C. The second spawning in 2011 followed a rapid warming trend from 13 to 18 °C 
between May 26 and May 29 (Fig. 5). Over a tidal cycle, temperature typically changes 
between 1 to 3 °C (Fig. 5; Rulifson and Tull 1999), The incoming tide can either be 
warmed or chilled as it passes over the mud flats depending on time of day and amount of 
solar radiation. In 2001, Bradford and LeBlanc (2012) reported unusually large 
fluctuations in water temperature from «15 °C to >25 °C over a tidal cycle. These large 
swings in temperature may have been due to the logger being exposed to air. 

Associated with the warming trend, daily mean egg density at Alton site increased 
from zero on May 26, 10 eggs/m^ May 27, 100 eggs/m^ May 28, to a peak of 3500 
eggs/m on May 29, the highest recorded in the past four years (compare Figs. 6 and 7). 


May 26-30, 2011 


š 
E 
s 
d 
5 
P= 


D 8 16 0 8 16 0 B 16 0 8 i6 0 8 16 
May 26 May 27 May 28 May 29 May 30 
Pate 


Fig. 5. Lower Stewiacke River temperature at hourly intervals leading up to a large 
spawning event May 29. The short vertical bars indicate the timing of the tidal bore. 
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Fig. 6. Striped bass egg density in 2008 and 2009 (daily mean eggs per m°) at the Alton 
sampling site on the Shubenacadie River and temperature (dotted line). Open diamonds 
indicate days when sampling was conducted but no eggs were detected, open triangles 
indicate days when no sampling occurred. F=full moon, N-new moon. 


000140 


10000 25 
Year: 2010 N F N 
ern 
5 [^d ^s 20 
i H H 
d | m H E z 15 
190 š `. EN j i F 
oe 10 
T 10 + 
| 5 
8 AAAA A AAAAA Apafi TAA APAAPAPAA AAATATAAT AAA AA AAA AAA À J 
Ë o | ° ° f 
B d 
2 10000 25 Ë 
š Year: 2011 F 5 
š 5 
a 
š 20 
f 1000 
z is 
100 P £ ` 
| Ka A fk À 10 
" ° 
16 
5 
AAAA AAAA A AAAA À A 
° oo ° 
Bott tt - - i o 
PP g A Aë Af Af 


Date 
| 


OŠAGSGSTTSZ£SQW(OMƏSçSERIONIO 


Fig. 7. Striped bass egg density 2010 and 2011 (daily mean eggs per m^) at the Alton 
sampling site on the Shubenacadie River and temperature (dotted line). Open diamonds 
indicate days when sampling was conducted but no eggs were detected, open triangles 


indicate days when no sampling occurred. F=full moon, N=new moon. 
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On May 29, 2011, the total number of eggs in the main channel drifting past the Alton 
site was about 9.3 billion, equivalent to eggs from about 10,500 females. Over the 
following two weeks additional relatively large spawning events were on June 2 and June 
10 (Fig. 7 lower panel). In mid-June, cold weather and rain resulted in a drop in water 
temperature and a cessation of spawning. Small spawning events resumed in late June, 
with eggs detected through to July 6, the latest date in the past four years. For the entire 
2011 season, accounting for eggs returning on successive tides, the total number of eggs 
spawned was estimated at 22 billion, from about 24,000 females. This number is lower 
than that reported in Stewart and Duston (2011b) because of re-calculation of estuary 
cross-sectional area due to a mal-function of the sonar measuring water height. Our 
estimate of egg production is over 500-fold higher than in 1994 (Rulifson and Tull, 1999) 
and the estimate of the striped bass spawning population is 2-fold higher than in 2002 
(Douglas et al., 2003). 

The daily mean egg density graphs provide a useful summary of spawning activity in 
each of the past four years (Figs. 6 and 7). Following the start of spawning, the general 
pattern of egg production has followed a similar pattern over the past four years, with 
about four major spawning events each separated by about 5 to 7 days, each resulting in 
daily mean egg density exceeding 100 eggs/m’. Each daily mean is derived from six to 
ten tows over several hours, usually over one ebb tide. Four years sampling established a 
valuable baseline showing the inter-annual differences in spawning activity. The rationale 
for continuing this sampling regime in future is as follows: 

1. Allows comparison of the relative density of icthyoplankton in the Shubenacadie 
main channel with the diversion channel, following its construction. 

2. Provides a measure of the relative health and magnitude of the adult spawning 
population. Contrary to the suggestion the life span is >25 years (Douglas et al. 
2003), we speculate it may be «15 years, resulting in a decline in egg production 
over the next five years due to the demise of the large 1999 year-class. Evidence: 
in 1994, 8096 of striped bass netted from the Stewiacke River were either 4 or 5 
year old (44 and 52cm fork length FL; Paramore 1998). By 1999, these fish would 
have been 9-10 yr old (78 to 83 cm FL), yet these age classes made up «196 of fish 
trapped on the Shubenacadie River at Enfield in 1999-2002 (Fig. 16 in Douglas et 
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al. 2003). Similarly, in spring 2002, about 50% of bass caught at the Enfield trap 
were 3+ year-old, but in spring 2009 very few of this year-class were caught in an 
angler survey judging from annual growth rings on the scales (Duston 2010). 
Confounding factors/unknowns: a) the proportion of adults that overwinter at sea; 
b) differences in gear to catch adults: trap-net vs. gill net vs. rod and line; c) the 
accuracy of ageing striped bass by scale readings. Among Chesapeake Bay striped 
bass, scale reading was accurate +2 years for fish up to 11 years old, but was 
highly inaccurate for fish over 20 years old. By comparison, otolith annual growth 
ring counts were 10096 accurate (Secor et al. 1995). 

3. Allows determination of which cohorts of eggs survive to become YOY juveniles. 
Knowing the timing of production of the main cohorts of eggs is valuable if the 
program includes age determination of YOY striped bass juveniles by otolith 
analysis. Determining the relative abundance of specific cohorts of YOY striped 
to the magnitude of egg production for that cohort can identify causes of mortality 
of the delicate early life stages (Martino and Houde 2010). This is directly relevant 
to the ongoing monitoring program which aims to assess the risk of the planned 


brining operation on the Shubenacadie ecosystem. 


3. Striped bass egg density and abundance with respect to tide 
Quantifying egg density per cubic meter of water filtered over the course of the ebb tide 
has been standard practice since monitoring started in May 2008. A recurring pattern 
following a spawning event upstream was for egg density to increase progressively 
through the ebb tide. In 2010, by determining the cross sectional area of the estuary we 
established this increase in egg density was due to increased abundance of eggs and not 


simply due to narrowing of the estuary channel (Fig. 8). 
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May 25, 2030 


Fig. 8. Striped bass egg 
density (eggs/m°) and 
estuary cross-sectional area 
at the Alton diversion 
channel site May 25, 2010. 
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This ‘positioning’ of the eggs late in the ebb tide is dictated by the timing and location 
of the release of eggs by the female broodstock, and water velocity. We hypothesized this 
was a spawning tactic to increase retention of eggs in the estuary (Stewart and Duston 
2011a). In spring 2011, drogue-buoy tracking from the spawning grounds supported this 
hypothesis by showing eggs released by females at the beginning of the ebb tide can take 


up to seven hours to reach the Alton site due to the low water velocity in the upper 


estuary (Fig. 9). 


Fig. 9. Water velocity (km/h) of a drogue-buoy pair deployed at the turn-of-the-tide at the 
CN rail bridge over five sections of the Stewiacke River estuary (indicated by the black 
lines), ending about [km from the confluence with the Shubenacadie River. 
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To our surprise, the temporal distribution of eggs from the first spawning event in 2011 
(May 23) did not follow the usual trend. Instead, egg density peaked early in the ebb tide 
(Fig. 10). A possible explanation is the freshwater run-off was relatively high at this time, 
as indicated by relatively low salinity at Alton of 8 ppt at high tide. The high freshet 
would suppress the upstream limit of the brackish water, likely causing spawning to 
occur further downstream than normal. This coupled with higher water velocity on the 
ebb tide would cause eggs to reach Alton earlier in the ebb tide. However, this 
explanation does not always apply since in 2008 salinity/run-off conditions were similar 
to 2011, yet egg density was highest at the end of the ebb. 

Over the next 36 hours the May 23 cohort of eggs drifted back and forth past the Alton 
site confirming the 2010 finding that eggs can drift past the Alton site at least three times 
on the ebb and a further three times on the flood tide. We are confident this was a single 
cohort of eggs because the low water temperature, ca. 12 °C, caused spawning to stop, 


and slowed the time to hatch to about 5 days (Fig. 11). 


May 23-24, 2011 


Fig. 10. Striped bass egg density 

(eggs/m’) and salinity (ppt) over | 
| 36 hours May 23 to 24, 2011 at | 
the Alton site. Vertical lines and | 
shading indicate the timing of 
the flood tide (May 23: 18:10h 
to. 19:45h, May 24: 06:35h to 
08:00h and 19:10h to 20:30h). 


18 


000145 


Fig. 11. Time to hatch of 
striped bass eggs vs. 
temperature. Solid circles: From 
Harrell et al 1990. Open 
circles: NSAC data from eggs 
collected from the Stewiacke 
River May 28, 2011. They were 
‘new’ eggs but time of 
fertilization is unknown. 
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The enormity of egg production was revealed for the first time in 2011 by converting 
eggs per cubic meter to actual abundance by factoring in the cross-sectional area of the 
water column and water velocity. Early in the ebb tide on May 23 the peak of 800 
eggs/m° equated to close to 187,000 eggs per second in the Shubenacadie main channel 
drifting past the Alton site (Fig. 12). On subsequent tides the second and third peaks were 
between 70 to 80,000 eggs per second, decreasing to «800 eggs/sec late in the ebb tide. 


Total egg production from the May 22 spawning was about 1.6 billion. 


May 23-24, 2011 


Fig. 12. Striped bass egg density (egg/m°) and abundance (eggs/sec) over 36 hours May 
23 to 24, 2011 at the Alton site. Vertical lines and shading indicate the flood tide (May 
23: 18:10h to 19:45h, May 24: 06:35h to 08:00h and 19:10h to 20:30h). 9596 of eggs 
remained at the blastula stage though the 36 h sampling due to the low water temperature 
(11-12 *C). 
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Both egg density and abundance May 23-24 decreased each tidal cycle (Fig. 12), a 
pattern we have seen repeatedly over the past four years. The decrease is due to a 
combination of mortality and dispersion. In 2011 we confirmed advection into Cobequid 
Bay. Eggs were caught in the plankton net in the top 0.5m of the water column up to 18 
km from the estuary mouth in 20ppt salinity at a density of around 22 eggs/m?. Eggs 
present at Alton at the start of the ebb tide that remain in the main channel during their 
25km passage downstream are all flushed into Cobequid Bay in a single ebb tide since 
the drogue-buoys velocity is between 4.5 and >10 km/h (Fig. 13). Since-the time interval 
between the start of the ebb tide at Alton and the arrival of the next bore at the estuary 
mouth is around 8 hours and 25 minutes, eggs only have to travel at 2.9km/h to reach 


Cobequid Bay. 


of a drogue-buoy pair at 10 
sections of the Shubenacadie 
estuary after being deployed at 


the Alton site at the turn-of-the- | 
tide on June 13, 2011 and | 
followed | downstream in a | 
Zodiac boat. | 
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The temporal position of the peak egg density May 23-24 (2011) was stable for three 
tides, being highest early in the ebb tide. We reported a similar stability May 17-18, 
2010, except peak egg density occurred late in the ebb tide for three consecutive tides 
(see Fig. 7 in Stewart and Duston 201 la). This stability of the temporal position of peak 
egg density was independent of freshwater run-off since run-off was very low in May 17- 
18 of 2010 yet relatively high May 23-24 of 2011 (Fig. 14). During May 23-24, 2011, the 
consequence of peak egg abundance at Alton early in the ebb tide was that eggs 
remaining in the main channel during their passage downstream would be flushed out 
into Cobequid Bay. Despite this advection, a proportion of the eggs made it back up to 
the Alton site on the next flood tide and again peaked early in the ebb tide. How this is 
achieved is puzzling to us. A proportion of eggs will be retained in the estuary because 
they drift out of the main channel into slow moving water or back eddies. Eggs carried 
beyond Maitland late in ebb tide are retained in estuarine water in a narrow channel 
bounded by large sand-banks (Fig. 15). A proportion of these eggs will be funneled back 
into the Shubenacadie estuary on the next flood tide. But how the eggs get concentrated 
into a high density by the time they pass Alton site is unclear to us. To improve 
understanding of the upstream transportation it would be useful to conduct more 


comprehensive flood tide sampling. 


Fig. 14. Water velocity in the 

main channel at the Alton site 

during the ebb tide comparing 

- LEUR low freshwater run-off (May 18, 

Se... 2010) with high freshwater run- | 

ibn off (May 23, 2011). Water 

velocity measured using a 

May 18, 2010 drogue-buoy pair timed over 
PONE 600 meters. 
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Fig. 15. Cobequid Bay, showing the narrow channels at low tide (from Dalrymple et al. 
1990) 


If retention of eggs is dependent on their drift into slower moving water, then egg 
specific gravity becomes important. Striped bass eggs are usually slightly negatively 
buoyant, but are maintained in suspension by the high turbulence and travel at between 
80 and 10096 of water velocity (Davin et al. 1999). By contrast, in static or low velocity 
water the eggs sink. At the Alton site on the ebb tide we have observed eggs settle in the 
static water close to the sand bar on the west bank. However, they are soon ‘beached’ as 
the tide recedes, and we believe will die quickly, especially if the sun is shining. In glass 
columns (1.2m x 5cm) filled with static water <2ppt salinity, eggs sink at around 10 to 
IScm/min. (Duston unpubl. data). Downstream of Alton the salinity increases 
progressively, this would help keep the eggs in suspension in slow moving or static 
water. Eggs transferred from <Ippt salinity to 10ppt floated at the surface of a water 
column for at least one hour, then some started to sink, indicating their specific gravity 
can change (Duston unpubl.data). This finding goes against the general view that the 
specific gravity of fish eggs is constant. However, Cowley et al. (2009) reported the eggs 
of a minnow (Hybognathus amarus) changed their relative buoyancy. Striped bass eggs 
settling to the bottom of a culture tank and piling on top of each other results in high 
mortality. However, there's some evidence that settled striped bass eggs can hatch 


provided they are not buried in mud (Bayless 1968). The Shubenacadie estuary has plenty 
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of mud, but also firm sandy sections that may be safe havens for settled eggs. Future 
monitoring at the Alton site will include sampling the margins. For 2012 this sampling of 
quiet water may be extended upstream of the Alton site. Sampling downstream may be 


impractical. 


The suggestion by B. Rutherford (pers. comm. Jan 28/2012) that eggs and early stage 
larvae are retained in the Shubenacadie estuary by a ‘pump’ mechanism generated by 
relatively less dense freshwater running over more dense seawater seems unlikely in our 
opinion because the estuary is very shallow and dominated by a bore. For sure, there is 
good evidence this mechanism functions effectively in relatively deep (25m) and stable 


(tidal amplitude <20cm) estuaries such as Chesapeake Bay to retain striped bass eggs and 


larvae within an estuarine turbidity maximum (ETM; Guo and Valle-Levinson 2007; 


Martino and Houde 2010). In the Shubenacadie estuary on the ebb tide the water depth is 
less than 1m in many sections, and totally mixed. We have identified sections around 
Anthony's Nose and Gosse Bridge which are up to 7m deep on the ebb tide where there 
may be slower moving water, but we don't believe it is possible for an ETM to form or to 
make a significant contribution to retention. However we remain open-minded, and will 
continue to further our knowledge of ETMs. A small macrotidal estuary in Wales formed 
an ‘ephemeral’ ETM in the summer when freshwater runoff was low at high tide in water 


depths 74m, but it was destroyed every tide and often did not appear (Jago et al. 2006). 


Returning to the 2011 spawning data; the largest spawning event we have witnessed in 
the past four years was detected early morning May 29. The egg density from the initial 
sample was very high, 210,000 eggs/m° (Fig. 16). Total egg abundance in the main 
channel was around one million eggs per second at this time-point, but decreased quickly 
towards the end of the ebb tide indicating we caught the tail-end of a spawning event. 
The tidal bore arrived at Alton 11:10h sweeping a proportion of eggs back upstream, with 
high slack around 12:30h. Subsequently the density of eggs peaked at about three hours 
into the ebb tide (7740 eggs/m? at 14:55h), declining to 211 eggs/n? at the end of the ebb 
tide. The bore came in at about midnight, with >1 million eggs per second being carried 


upstream. At the turn of the tide, most of the eggs appeared at Alton early in the ebb tide, 
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but the eggs were more dispersed with a peak of around 3000 eggs/m°. Egg development 
stage was varied indicating there were a number of spawning events over the May 29-30 
period. Water temperature was relatively high 17 °C, resulting in a hatch time around 
48h. 


Fig. 16. Striped bass egg density 
(egg/m?) ^ and abundance 
(eggs/sec) over 30 hours May 
29-30, 2011 at the Alton site. 
Vertical lines and shading 


indicate the timing of the flood 
tide (May 29: 11:10h to 12:35h 
and 23:25h to 00:40h, May 30: | 
1L:55h to 13:15h). 


On May 30 on the flood tide around mid-day 600,000 eggs per second were passing 
the Alton site, three plankton net tows all registering an egg density >2000 eggs/m”, 90% 
of which were 24h old. These eggs would have been swept several kilometers upstream 
of the Alton site before the tide turned and transported them back downstream. Between 
16:00 and 20:00h on May 30 sampling at the estuary mouth revealed large numbers of 
eggs being flushed out to sea. In Cobequid Bay, egg distribution was patchy, density 
ranging from 20 to 140 eggs/m’. Their developmental stage was the same as eggs 
collected a few hours earlier on the flood tide at the Alton site, over 30km further south 
emphasizing their widespread dispersion. 

More spawning occurred June 1 and June 2, with the highest egg density at the end 
of the ebb tide 804 and 3769 eggs/m? respectively, this temporal distribution similar to 
2008-2010 datasets, but different to the May 22 and May 29, 2011 spawning. Another 
spawn on June 10 also resulted in egg density at the Alton site being highest at the end of 
the ebb tide. The change in the timing of peak egg density from early to late in the ebb 
tide was associated with a spell of dry weather and a substantial decrease in the 


freshwater runoff. Less freshwater runoff would allow the saltwater to penetrate further 
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upstream on the flood tide; this in turn might well cause spawning activity to commence 
further upstream, which in turn would alter the timing of the peak in egg density at Alton. 
Logging salinity at the spawning grounds around the CN rail bridge would be useful to 


help define the head-of-the-tide, the upstream limit of spawning activity. 


4. Striped bass larvae 


The density of larvae is typically ten to 100-fold lower than eggs, likely due to 


mortality and a general dispersion throughout the tidal range of both the Stewiacke and 


Shubenacadie estuaries and advection into Cobequid Bay. Daily mean density of larvae ` 


in 2011 was the highest recorded in the past four years, exceeding 800 larvae/m’ on June 
6 and 11 (Fig. 17 lower panel). By comparison the highest peak recorded in 2008, 2009 
and 2010 was 120, 3.5 and 200/m respectively Fig. 17, 18). The high daily mean density 
in 2011 was partly due to sampling during the flood tide when large numbers of larvae 
were caught. Flood-tide sampling was not attempted in 2008-09 due to safety concerns 
and our lack of experience, and in 2010 was infrequent. But clearly, it is an essential 
component of future monitoring. 

In 2011, larvae were first detected May 27, about a week later than 2010. The low 
water temperature (11-13 *C) accounted for the five day gap between spawning May 22 
and hatch. On June 1, 2011 the density of larvae increased abruptly to 100/m° following 
the hatch of the eggs from the very large spawning May 28-29. Over the next 10 days the 
daily mean density of larvae at Alton remained high, associated with negligible rainfall 
and low E EE runoff (high tide salinity15ppt). Between June 13 and 16, the density 
of larvae ‘crashed’ from 100/m? to <3/m° (Fig. 11, lower panel). The disappearance of 
larvae was associated with heavy rain June 13-15 (Stanfield airport: 98.1 mm) coinciding 
with a full moon June 15, and water temperature drop to 10 *C. The huge freshet resulted 
in the estuary overflowing the bank at high tide June 16. It seems reasonable to conclude 
that billions of larvae had been flushed downstream out of the estuary. The salinity at 
high tide at Alton decreased from >15ppt June 15 to «2ppt June 16, and for the next ten 
days was <Sppt due to the high freshwater runoff. Larvae reappeared at the Alton site on 
June 22, density 28 larvae/m’, and continued to be caught in the plankton net in relatively 


low numbers through to July 10. Whether the larvae came from upstream or downstream, 
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we do not know. Over the past four years, the density of striped bass larvae was lowest in 
2009, with a single ‘peak’ of 3.5 larvae/m’ on June 8 (Fig. 18). That year there appears to 
be no single major weather event to explain the low number of larvae, but rather the 


rainfall was above average from March to July resulting in steady high run-off. 
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Fig. 17. Striped bass larvae density (bars; total daily mean larvae per m° water filtered) at 
the Alton sampling site in 2010 (top panel) and 2011 (bottom panel). Open diamonds 
indicate days when sampling was conducted but no larvae were detected, open triangles 
indicate days when no sampling occurred. 


27 


000154 


3 
$ 
f 
É 
š 
4 


Daily Striped bass larvae density (larvae/m) 


AMA A A AAA AAAÏA AAA A AAAAA AA AAAAAAAA. AA AAAAAA À 5 
$ 000 Q0 © © 


A S sf 
PMA A Ae ut uo ur uo ur uo uo P EP 
Date 


Fig. 18. Striped larvae density (bars; total daily mean larvae per m? water filtered) at the 
Alton sampling site in 2008 (top panel, Y-axis scale 0-140) and 2009 (bottom panel, Y- 
axis scale 0-4). Open diamonds indicate days when sampling was conducted but no 
larvae were detected, open triangles indicate days when no sampling occurred. Note the 
Y-axis scale difference. 
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A consistent feature of striped bass larvae caught in the plankton net sampling from the 
main channel from May to early July in 2008 2010 and 2011 was that their body size was 
around 7mm total length (TL). They had inflated their swim-bladders and were at the first 
feeding stage. By comparison beach-seine sweeps consistently caught larger larvae 
during the same time period (Table 2). One explanation is larvae «7mm TL lack the 
swimming ability to move out ofthe main channel, whereas larger larvae can swim to the 
margins where they find refuge in the slower moving water. Sustainable swimming speed 
of 7mm TL striped bass larvae is around 2cm/second, 9mm larvae around 3em/second 
(Meng 1993). A second explanation is larvae >7mm TL have the swimming ability to 
evade the plankton net. Both explanations may be partially true. The migration of larvae 
from the main channel to the shallow margins, either actively or passively, we propose is 
important to the retention of striped bass larvae in the estuary nursery habitat. The 
concept of the shallows being a microhabitat for early life stages of fish is well 
established (Baltz et al. 1993; King 2004). The next section of this report provides further 
support for the hypothesis the microhabitat of the margins is critical to striped bass early 


life stages. 


Table 2. Comparison of total body length (TL, mm) of striped bass larvae caught either 


by plankton net (0.5m diameter, 500uM mesh) or beach seine (Imm mesh). 


2011 Plankton Net Beach Seine 

Date n mean range n mean range 
June 28 46 6.6 6-7 29 7 6-7 
June 30 45 6.9 5-9 12 10 8-14 

July 4 69 7.1 4-9 7 12.3 11-16 
July 28 16 17 11-23 25 19.2 14-33 


5. Striped bass larvae temporal and spatial distribution 

The 2011 sampling season verified the larvae are broadly distributed from Cobequid 
Bay to several kilometers upstream of the confluence of the Stewiacke and Shubenacadie 
Rivers. It is becoming clear that upstream transport on the flood tide and downstream 
advection are in a fine balance, with tides, rainfall and freshwater runoff an important 
factor affecting retention. The long length of the Shubenacadie-Stewiacke estuary allows 


retention. 
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The high daily mean density of >800 larvae/m in early June 2011 was due mostly to 
large numbers of larvae (72000 larvae/m*) brought past the Alton site on the flood tide. 
For example, on June 6 at the end of the ebb tide the density of larvae in the top Im ofthe 
main channel was between 240 and 350 larvae/m at a rate of 100,000 per second (Fig. 19 
upper panel). Ten minutes after the bore the density of larvae was 2504 larvae/m’, equal 
to one million larvae per second being transported upstream at around 6km/h. Where did 
all these larvae come from? Were they occupying the water column immediately 
downstream (ikm or so) of the Alton site, perhaps in the shallows? If this is true, a 
similar high abundance of larvae should be at the Alton site, since the estuary 
characteristics seem to be the same along that section of the Shubenacadie. Alternatively, 
were the larvae from much further downstream and somehow 'surfing' the bore as it 
moved at 11km/h, and then dropping behind in its wake? Although the flood tide at Alton 
and upstream last only 1h and 25 minutes as judged from the river bank, the upstream 
travel time of a parcel of water moving at about 6km/h behind the bore (speed=1 1km/h) 


is considerably longer than 85 minutes. 


At high slack water on June 6 the density was 2730 larvae/m°, On the subsequent ebb 
tide a large number of these larvae present at Alton at the turn of the tide would have 
been flushed into Cobequid Bay if they remained in the main channel. Same as eggs, we 
suggest that larvae drifting or swimming out ofthe main channel into slow moving water 
at the margins is a means by which they are retained in the estuary. By contrast, larvae at 
the Alton site at the end of the ebb tide would be transported upstream on the flood tide 
into both the Shubenacadie and Stewiacke Rivers and would be easily retained in the 
estuary. On June 11, the temporal distribution of larvae at Alton was similar to June 6: at 
the end of the ebb tide about 700 larvae/m’, then early on the flood tide a ‘pulse’ »2000 
larvae/m passed upstream which decreased quickly to «100 larvae/m? close to high tide 
(Fig. 19 lower panel). 

The upstream transportation and distribution of larvae was investigated on June 3 and 
June 10 using two boats, one on the Stewiacke River the other on the Shubenacadie 
River. Plankton net tows were conducted both on the flood tide as each boat travelled 


upstream, then on the ebb tide, motoring quickly downstream to avoid sampling the same 
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parcel of water, Striped bass larvae, all around 7mm TL, were in high density on both 
rivers at least 8km upstream of their confluence on the ebb tide (Table 3 and 4). On June 
10 on the Stewiacke River, the high density of eggs on the flood tide was associated with 
adult fish banging into the underside of the boat suggesting they were in the act of 


spawning. 


June 6, 2011 


larvae/ sec 


Fig. 19. Larval striped bass 
density (larvae/m°) and 
abundance (larvae/second) at | 
the Alton site with respect to the | 
tide, June 6 and June 11, 2011. | 
| The vertical line and shading | 
| indicates the flood tide. 
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Table 3. Density of striped bass eggs and larvae on June 3, 2011 on the Shubenacadie and 
Stewiacke rivers during the flood tide and subsequent ebb tide. Kilometers (km) indicate 
the sample location (Stewiacke: km upstream of Shubenacadie confluence; 
Shubenacadie: km upstream of estuary mouth. See Fig. 1 for river km details). The 
relatively low numbers of eggs and larvae caught on the Stewiacke River may be partly 
due to outboard motor breakdown. 
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Clock 


time 


[4:21 
14:59 
[5:14 
15:41 
16:01 
16:29 
16:52 
17:07 
17:22 
18:05 
18:13 


Stewiacke River 


eggs/m" Larvae/m^ Tide 


0 
0 
0 
0 
0 
0 
0 
84 
237 
32 
138 
66 


ebb 
flood 
flood 
flood 
flood 

ebb 


km 


33.7 
38.3 
40.3 
41.5 
41.5 
40.6 
39.6 
38.5 
37.4 
36 
35 
33.8 
32,3 
31.3 
29.3 
26.3 


Shubenacadie River 


Clock 


14:53 


15:22 
15:44 
16:00 
16:08 
16:18 
16:32 
16:45 
16:54 
17:04 
17:13 
17:20 
17:32 
17:38 
17:46 
17:59 
18:06 


57 
0 
0 
0 
0 
0 
0 
0 
126 
404 
717 
2122 
2193 
678 
989 
459 
971 


8 
0.4 


eo eo 


eggs/m' Larvae/m? Tide 


flood 
flood 
flood 
flood 
flood 
flood 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
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Table 4. Density of striped bass eggs and larvae on June 10, 2011 on the Shubenacadie 
and Stewiacke rivers during the flood tide and subsequent ebb tide. Kilometers (km) 
indicate the sample location (Stewiacke: km upstream of Shubenacadie confluence; 


Shubenacadie: km upstream of estuary mouth. See map for river km details) 


Stewiacke 


eggs/m^ Larvae/m" 


11235 
3217 
4194 
2365 
47 


Tide 


flood 
flood 
flood 
flood 
flood 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 


km 


30.2 
32.5 
39 
39 
40.1 
41.3 
42.3 
43.9 
44.5 
42.4 
40.4 
38.8 
37.3 
36.1 
35.1 
34 
33 
32 
3l 
29 
25 


Shubenacadie 


eggs/m' Larvae/m Tide 


8 
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flood 
flood 
flood 
flood 
flood 
flood 
flood 
flood 
flood 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
ebb 
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Both larvae and eggs shared the same temporal and spatial distribution indicating the 
mechanism controlling their position is the same, namely passive transportation. The 
genera! pattern of abundance of eggs and larvae was the same in both rivers and on both 
June 3 and June 10. Immediately behind the bore past the density of eggs and latvae was 
relatively high, but decreased over successive samples, despite both boats moving 
upstream. The results suggest there is a concentrated ‘pulse’ of eggs and larvae travelling 
upstream early in the flood tide, whereas water later in the flood contains very few striped 
bass. The possibility the eggs and larvae were settling and being missed by the plankton 
net has to be rejected because the turbulence was high. At the turn-of-the-tide, and the 
return trip downstream the density of larvae and eggs increased greatly (Table 3 and 4). 
The data are difficult to interpret because the sampling varied in both time and space. A 
better approach would be to have two boats operate on the same river and sample from 


two fixed locations about 5km apart. 


Downstream transport of striped bass larvae and advection into Cobequid Bay was 
first reported in 2010 and confirmed in 2011. After the heavy rain event June 15, 
sampling was conducted on the same day at both Alton and close to the estuary mouth at 
Black Rock. On June 22 at Alton on the ebb tide (ebb started 07:28h), larvae at a density 
of 30 to 38/m° drifted past the site steadily for two hours (09:30 to 11:20h, salinity 
«lppt) At Black Rock between 13:12h and 15:23h (mean salinity 8ppt) there was a 
consistent steady flow of larvae at a density of between 17 and 40/m°. The body size of 
the larvae caught at both sites was the same, 7mm TL. All of these larvae would have 
been transported into Cobequid Bay. Their chances of sutvival are unknown, but 
Cobequid Bay is likely less suitable than the estuary as a nursery habitat, as it has higher 
salinity and lower water temperatures (Stone, 1976). Certainly, a proportion of the larvae 


would be swept back into the Shubenacadie on the next flood tide. 


6. Striped bass growth, juveniles and otoliths 
Up to July Í in each year 2008-2011, most of the striped bass caught were larvae 
around 7mm total length (Fig. 20). We do not know whether this apparent lack of growth 


in June was real, due to poor feeding conditions, or an aberration due to failure of the 
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plankton net to catch larger fish, or that larger fish had migrated out of the main channel. 
By early July 2011 the body size of fish ranged from 5 to 15mm TL. Growth rate during 
July and August 2011 was considerably poorer than both 2010 and 2008 due to relatively 
low water temperatures (Table 5). The end of August mean body size of YOY in 2011 
was around 40mm, compared to close to 80mm in 2010. The relative abundance of YOY 
striped bass was the same in 2010 and 2011 at the Alton site, with an average of 14 bass 
caught per beach-seine haul (Table 6). YOY were widely distributed, caught both 
upstream (Hwy102 bridge) and downstream (Black Rock, Princeport), although the 
relative abundance at these sites was lower than at Alton. The total number YOY caught 
in 2010 and 2011 was 924 and 784 respectively. Most were returned unharmed, 285 
were euthanized for analysis of body size, stomach content, and aging by means of 
extraction of otoliths and counting daily growth rings. Otoliths were taken from 80 YOY 
caught between July 11 and August 31. Of these, the growth rings were counted on 37 of 
the smaller fish (11-20mm TL) by one person (Zhuhui Ye). The estimated hatch date 


based on otolith analysis was broadly spread between May 20 and June 13 (Table 7). ` 


There was no evidence timing of hatch affected the relative abundance of this small 
sample of fish. The otoliths from larger fish caught in August (24-70 mm TL: n=43) were 
too thick to see the growth rings. These otoliths have been stored and we plan to process 
them in 2012 using a Buehler isomet saw loaned from DFO (R. Bradford DFO, pers. 


comm. ). 


Fig. 20. Mean body 
length of striped 
bass larvae and 
young of the year in 
the ` Shubenacadie 
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Table 5. Total monthly rainfall 2008-11 at Stanfield airport weather station, and mean 
monthly temperature of the Shubenacadie River recorded by loggers at the Alton river 
site, with some data from the lower Stewiacke River. 


Rainfall (mm) Temperature (°C) 
Month 2008 2009 2010 2011 2008 2009 2010 2011 
April 64 159 38 124.2 * * * * 
May 159 89 48 124.2 11.6 133 14.6 10.6 
June 69 150 100 144.3 17.5 173 16.6 13.7 
July 80 71 126 94.5 225 201 222 18.8 
Aug 287 180 65 130.1 19.5 22 22.2 18.6 
Sept 118 73 118 41.3 16.1 14.9 18.6 * 


Table 6. Number of YOY striped bass caught by beach seine net at the Alton river site 
2010 and 2011. CPUE=catch per unit effort (unit-lsweep) 


Number Number Number Number 
Month ` caught  oftows | CPUE caught oftows | CPUE 
June 0 3 0 71 13 5 
July 482 14 34 403 20 20 
Aug 72 15 5 135 10 14 
Sept 6 8 l * £ * 


Totals 560 40 14 609 43 14 


Table 7. Estimated hatch date as judged by otolith daily growth rings of YOY striped 
bass caught July 11 to July 31, 2011 in the Shubenacadie River 


May 20-24 7 19 
May 25-29 9 24 
May 30-June 3 5 13 
June 4-8 7 19 
June 9-13 8 22 
June 14-18 1 3 

Total 37 100 
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7, Recruitment 

We estimate recruitment in 2011 will be lower than 2010 and similar to 2008, based on 
YOY body size in late summer. The lowest year over the past four was 2009. Striped 
bass eggs were plentiful that year, but larvae were extremely rare. The cause of the high 
mortality in 2009 is not apparent from the temperature and rainfall data. DFO survey of 
YOY abundance data also show 2009 was a bad recruitment year (Bradford and LeBlanc 
2012). Four-years of monitoring has allowed us to document relatively high egg 
production each year, but relatively large inter-annual variation in the abundance of 
larvae and the growth rate of juveniles. Environmental factors appear to be the principal 
factor affecting year-class strength. Cold weather in May-June can delay spawning 
season, heavy rain in June can increase advection, cold weather in July and August 
reduces growth rate of juveniles. The current high number of spawning adults is due to 
high recruitment of the 1999 year-class (Bradford and LeBlanc 2012). High recruitment 
in 1999 was associated with low rainfall April to July (Fig. 21) and above average 
temperatures during May and June beneficial to first feeding larvae, and also a warm 
September, extending the growing season for juveniles (Fig. 22). Striped bass in the 
Hudson River exceeding 10cm fork length by the end of the first growing season have a 
good chance of surviving winter and being recruited (Hurst and Conover 1998). The 
same ‘10cm rule” seems to hold true for Maritime striped bass (R. Bradford pers. comm.). 
In the long run, if global warming results in milder spring weather for Nova Scotia then 
the chances of better recruitment among Shubenacadie striped bass could be improved, 


but only if the rain holds off. 
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Fig. 21. Total monthly precipitation (Stanfield Airport weather station). from April to 
September, in 1999 and 2008-2011. The dotted line indicates the dry spring and summer 
in 1999, 
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Fig. 22. Mean average monthly air temperature recorded at Stanfield airport weather 
station in 1999 and 2008-2011. The dotted line indicates the relatively warm weather in 
May, June and September 1999. 
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8. Mysids 
The ‘opossum shrimp’ Neomysis americana were again the highest density prey item 
collected in the plankton net this season. However, on average, mysids were more than 
twice as abundant in 2010 compared to 2011(Fig. 23). This density difference may have 
been associated with the salinity difference between years. In 2010 the average salinity 
while taking plankton net tows was 8.5 ppt, compared to 3.8 ppt in 2011. The 2011 
striped bass stomach content analysis verified that mysids are an important prey item for 
Shubenacadie river striped bass. Mysids became commonly found in striped bass 
stomachs when the fish reach 20-50 mm TL and remain an important prey item though 


the summer season. 
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Fig 23. Mysid daily average density (mysids/m°) in 2010 (upper panel) and 2011 (lower 
panel). Open diamonds indicate days when sampling was conducted but mysids were not 
detected, open triangles indicate days when no sampling occurred. 
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Conclusions 
l. Egg densities per m? water filtered in 2011 were the highest in the past four years. 
2. 22 billion eggs were estimated to pass down the main channel of the estuary. The 
main channel comprises about 3096 of the cross-sectional area of the river. 


Billions of other eggs were outside ofthe main channel. 


3. 22 billion eggs represents about 24,000 females based on an average fecundity of 
900,000 eggs per female. 


4. Large scale upstream passive transport of eggs and larvae on the flood tide was 
recorded. 


5. Advection into Cobequid Bay was verified for both eggs and larvae. 


6. A heavy rain event in mid-June perfectly demonstrated the critically important 
effect of freshwater runoff on abundance of larvae. 


7. A cold wet summer resulted in relatively poor growth of YOY striped bass, we 
expect lower recruitment in 2011 than 2010. 
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SES Mi lanaq Rights init 
PRESS RELEASE f ii c: 


For Immediate Release 


April 30, 2015 
Contract Awarded for Third Party Review of Alton Gas Project 


The Assembly of Nova Scotia Mi'kmag Chiefs member to the Kwilmu'kw Maw-klusuaqn Negotiation 
Office (KMKNO) has recently awarded Conestoga-Rovers & Associates the contract to conduct a Third 
Party Review of the Alton Natural Gas LP Brine Storage and Discharge Facility. 


During this Review, Conestoga-Rovers & Associates will examine existing data and evaluate the scientific 
and technical information. The purpose of this Third Party Review is to inform the Mi'kmaq of Nova 
Scotia, in their consultation with the Province of Nova Scotia, about potential impacts and risks 
associated with the project on the Shubenacadie River, specifically on fish and fish habitat. 


“We have concerns about the potential impacts to the environment and Mi'kmaq Treaty Rights and Title,” 
said Chief Paul Prosper, Assembly Lead Chief on Energy. "It's important that the science is looked at and 
thoroughly examined by environmental experts to ensure that all aspects are being considered." 


The Mi'kmaq of Nova Scotia continue to exercise traditional practices of hunting, fishing, and stewardship 
of the resources and environment in the area of the proposed Alton Gas project and it is important to the 
Assembly of Nova Scotia Mi'kmaq Chiefs and KMKNO that any development will not change or impact 
that. | 


Conestoga-Rovers & Associates is a global leader in engineering, environmental and construction services 
and is well-equipped with the technical expertise to conduct this study and review. 


The Kwilmu'kw Maw- klusuaqn Negotiation 0ffice/Mi'kmaq Rights Initiative works on behalf of the 
Assembly of Nova Scotia Mi'kmaq Chiefs in the negotiations and consultations between the Mi'kmaq of Nova 
Scotia, the Province of Nova Scotia and the Government of Canada. KMKNO was developed by the Mi'kmaq, 
for the Mi'kmaq. The purpose of these negotiations and consultations is to implement our Aboriginal and 
Treaty Rights from the Treaties signed by our ancestors in the 1700's. For further information visit our 
website at www.mikmaqrights.com. 


f -30- 
For more information contact: 


Crystal Dorey 
Communications Officer 
Mi'kmaq Rights Initiative 
Phone: (902) 843-3880 
Cell: (902) 957-0549 
E-mail: crystaldorev@ 


LE 
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Meeting Notes — Alton April 29, 2015 
Present: MT Grant, Jack MacNeil, Kevin Bekkers, Jay Brenton, Brad Skinner, 


Heather Fairbairn, Lee Anne Crouse, Bill O'Halloran, Dave Mackinnon, Sami Hines, Heather Potter. 


NSE, EA Branch- Helen MacPhail 
NSE still waiting for help from Bruce Langille with security for gas pipeline in Protected Water Area. 


Preparing responses to Sipek' letters of April 21 and 23. Will be sending out to gov. group for input and 
review. 


Alton sent request to Minister looking for an extension to the 2 yr. commencement of work. 
Action - Helen M. will contact Bruce Langille re: security for the gas pipeline. 

Preparing responses to Sipek' and will be looking for input and will share drafts with gov. group. 
NSE Regional Office — Brad Langille 


Draft Industrial Approval for Operation of the Brine Storage Pond will be shared with gov. group shortly. 


Recognize that revisions may be needed in response to KMK's independent review. 

Action — Draft IA to be shared with gov. group. 

DFO - Jack MacNeil 

Sent email re: a request from KMK through Beata on the two items from the DFO Science response. 
OAA — Beata Dera 


Confirmed that the KMK's independent review will be looking at the data provided and this review will 
take 90 days (end of July). Peter Oram, Conestoga Rovers has been retained (see press release 
attached). 


Action - Beata will ask KMK when we can expect their response. 
Might be good to have check-in with KMK, Province, Alton 
Action - Looking into having another consultation meeting. 
NSE, Protected Areas — Dave MacKinnon 


Confirmed that compensation would be required for Stewiacke Wilderness Area, but not for the Saint 
Andrew's River Wilderness Area. 


DNR — Sam Hines 


Crown Land Lease template has been sent to Alton who have not yet submitted a formal application. 
Once the application is received an internal review is required and this couid take several months. 
Additional monitoring of the river could be included in the Lease, if it is required. 
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Dept . of Agriculture said they might have some survey information that would be helpful for the Lease. 


Action: DNR to contact Alton to explain that the formal application needs to be submitted. 

DNR working on the easement template for the gas pipeline 

NS Agriculture 

Goal is to have river access agreement in place by June 15, 2015, pending consultation with Mi'kmaq. 
. Provide some background as to how the dyke was breached and where things go from here. 

Action: To provide bns to NS Energy re: Alton and damage to dyke. 

NS Energy 

Discussed DOE's duty to consult in relation to UARB approval to operate pipeline and caverns. 


Action: Bill O'Halloran to provide specifics on UARB process to gov. group. 
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Sipekne'katik issues Table on Alton Gas Pipeline 
Sune 2015 


Reference for Responsible | Response 
concern 
raised | Storage 
: | Facility 
April 21, 2015 | TC#1.2 A minor re-alignment was required for the pipeline due to 
letter from Expansion, modification or safety concerns raised by à landowner (please see 
Chief Rufus relocation of any aspect of the attached map titled Pipeline Re-Alignment Option). The 
Copage undertaking must be submitted to new route minimizes impacts to the environment by 
the Environmental Assessment avoiding wetlands and watercourses, where possible, 
Branch for review. Sipekne'katik Following a review of the Alton Natural Gas Pipeline 
requests to be notified in writing if Project Proposed Re-Alignment (January 7, 2015), it has 
any aspect of the undertaking is been determined that no further environmental 
proposed to change. assessment (EA) is required, with the condition that an 
archaeological impact assessment, as well as physical 
assessments for wetlands and watercourses are 
completed for the new alignment. 


The Sipekne'katik will be notified in writing if any aspect of 
1 ; = i] the undertaking is proposed to change i 
April 21, 2015 | TC#1.3 Work has not yet begun on the pipeline. On April 23, 2015, 
letter from it is noted that work began for this the proponent requested an extension for the time limit 
Chief Rufus project within two years of the date for commencement of work as set forth in Condition 1.3 of 
Copage approval was granted. the EA approval to allow more time for consultation with 
the Mi'kmaq. The Minister agreed to this two year 
extension, and the date of commencement has been 
extended until May 21, 2017. i 
A transfer has previously occurred In December 2013. 
During this transfer, all of the equity interests of Veresen 
Energy Infrastructure in both the limited partner and One | ` 
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Reference for ` 
concern 
ralsed 


T Responsible 


Chief Rufus 
Copage 


otherwise dispose of this approval 
without written consent of the 
Minister. In the event any of these 
events occur, Sipekne'katik requests 
to be notified in writing before the 
Minister makes a decision. 


April 21,2015 | TC#1.5 
| letter from It is expected that the approval 
! Chief Rufus holder implement all mitigation and 
| commitments within the 
registration document and focus 
report. In the event that Nova Scotia 
Environment (NSE) approves 
changes to any mitigation and or 
commitment, Sipekne'katik 
requests to be notified in writing 
prior to approval being granted. 
April 21, 2015 | TC#1.6 
letter from Sipekne'katik requests to receive a 
Chief Rufus copy of the report to be given to 
Copage NSE's Environmental Assessment 
Branch one vear following 
construction of the undertaking. 


‘April 21,2015 | TCH2.1 TTNSE — | 
letter from Approval is based on the "Original PAB | 
` Alignment” of the pipeline as 


Response 


Pipeline 
(P) or 
Storage 
Facility 


general partner was acquired by AltaGas Natural Gas 
Storage Ltd. Following this change in control, Alton Matural 
Gas Storage LP remained the approval holder and 
continues to be responsible for compliance with the terms 
and conditions of the EA Approvals. 


NSE agrees to notify Sipekne'katik in writing before the 
Minister makes a decision on transferring, selling, leasing, 

| assigning or otherwise disposing of the approval, 
NSE agrees to notify Sipekne'katlk in writing before 
approval to change mitigation and commitments within the 
registration document and focus report. 


| NSE agrees to provide Sipekne'katik the report one year 
following construction of the undertaking. 


Since the Minister's August 2012 decision.requiring the 
Focus Report, the situation regarding the 1296 protected 
lands has changed. NSE proposed that the St. Andrew's. 


000230 


Reference for | 


concern 
ralsed 


Chief Rufus 
Copage 


| Responsible | 
| Dept 


described in the EA registration 
document and focus report, Please 
explain why the 1296 set aside lands 
were not avoided and the alternate 
not chosen. 


Pipeline 
(Por 
Storage 
Facility 
(SF) 


| River Wilderness Area (part of the 1296 set aside lands) be 
| moved to the east (see attached map titled Alton Gas 

| Storage Lease and Pipeline Route including Stewiacke 

| River and St Andrews River Wilderness Areas to help 

| visualize the area). This would mean that the pipeline no 


longer passes through these 12 % lands. This designation 
does, however, require further consultation, planning and 


| the acquisition of private land, Should efforts not succeed 


to acquire private lands, consideration may be given to 
protecting an area similar to the original St. Andrew's 
River Wilderness Area. NSE will be initiating consultation 
with Sipekne'katik on St. Andrews River Wilderness area in 
the coming months. 


In addition, the “Original Alignment" still overlaps the 
Stewiacke River Wilderness Area. For this reason the 
company must develop and implement a compensation 
plan to be approved by NSE. To date, only very 
preliminary discussions between the proponent and NSE 
has taken place. This plan shall include, but may not be 
limited to, the securement of conservation land in the 
vicinity of the project for statutory protection. 


The environmental assessment review of the "Alternative 
Alignment" found that this corridor would result in a 
significant increase in the number of wetlands and 
watercourse crossings over the "Original Alignment". In 


| addition, it had a greater potential to have more plant and 
| animal species of concern present based on the number of 
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sue | Responsible | Response 
Dept 


concern 
raised 


Pipeline 
(Plor 
Storage 
Facility 


(SF) 
vegetation types, wetlands and riparian habitat present in MF 
April 21, 2015. | TCH3.1 NSE NSE has not yet received the approved EMP but can P 
letter from Prior to clearing and construction, inform Sipekne'katik of the EMP review date when it 
Chief Rufus the approval holder must submit Occurs. 
Copage the Emergency Management Plan 

(EMP) to NSE for review by the 
Department of Fisheries and Oceans 
(DFO) and review and approval by 
NSE. Please provide Sipekne'katik 
with a copy of the approved EMP by 
NSE. Please provide the date the 
EMP was reviewed by DFO and the 
date the EMP was reviewed and 


April 21, 2015 NSE will notify Sipekne'katik in writing in the event it 
letter from The approval holder must update requests the EMP be updated or revised. 
Chief Rufus and revise the EMP at the request | 
Copage of NSE at any time during | 
construction or operation of the | 
undertaking. Sipekne'katik | 


requests to be notified in writing 
in the event NSE requests the EMP 
be updated or revised, 
April 21, 2015 | TC#3.3 

letter from Sipekne'katik requests to receive à 
Chief Rufus copy of any revision to the EMP 

_ Copage _| approved by NSE. 


NSE agrees to provide Sipekne' katik a copy to a revised 
EMP should it be required to be revised, 
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Reference for | Issue 


concern 
raised 


letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


TCH3.4 

Sipekne'katik requests a copy of the 
post construction monitoring and 
reporting schedule created in 
consultation with NSE and DFO 
included as part of the EMP, 


TOR3.5 

Sipekne'katik requests copies of all 
revisions to the EMP distributed to 
NSE and other regulatory agencies. 


TCHA.1. 


Within four years of the date of this | 


approval (May 21, 2017), the 
approval holder must develop and 
implement a compensation plan 
that has been reviewed and 
approved by NSE, for impacts on the 
Stewlacke River Wilderness Area. 
This plan shall include, but may not 
be limited to, the securement of 
conservation land in the vicinity of 
the undertaking for statutory 
protection by the province. 
Sipekne'katik requests to have a full 
participatory role in this plan. 


Responsible 
| Dept 


NSE agrees to provide a copy of the post construction 
monitoring and reporting schedule to Sipekne'katik as part 
of the EMP. 


NSE agrees to provide Sipekne'katik with copies to all 
revisions of the EMP that may be distributed. 


The "Original Alignment" of the pipeline overlaps with the 


Stewiacke River Wilderness Area which is why the 
proponent must develop a compensation plan that has 
been approved by NSE. 


NSE agrees to involve Sipekne'katik in the development of 
a compensation plan for the impacts to the Stewiacke 
River Wilderness Area. To date, there have heen only very 
preliminary discussions between the proponent and NSE 
regarding the compensation plan. 


| Pipeline 
| (P) or 
| Storage 


Facility 


D 
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T April 21, 2015 


15. 


16. 


Reference for Pipeline 
concern (Por 
raised Storage 


Responsible | Response 
Dept 
Facility 


No clearing or construction in a proposed wilderness area 


TCHAA 


letter from Prior to any clearing or construction has commenced as of yet. But NSE is ensuring that the 
Chief Rufus in a proposed wilderness area the approval holder provide notification prior to clearing or 
Copage approval holder must provide construction. The notification information once provided 


notification to NSE, Please provide 
dates the approval holder notified 
NSE prior to clearing and or 
construction occurring within the 
wilderness area. 
TC#4.3 
The approval holder must ensure 
that any work within a designated 
wilderness area is approved by the 
Minister of Environment as required 
by the Wilderness Protection Act, 
Please confirm that all work 
conducted within the wilderness 
area by the approval holder has 
been conducted as part of this term 
and condition. 
TCÉ5.1 

Has the approval holder undertaken 
any "wet" watercourse crossings? 


by the proponent will be shared by NSE with Sipeknie'katik. 


No work within a designated wilderness area has 
commenced as of yet. If any work proceeds, NSE will 
ensure it meets all EA conditions. 


April 21, 2015 
letter from 


The approval holder has not undertaken any wet 
watercourse crossings. 


| April 23, 2015 
letter from 
Chief Rufus 
Copage 

April 21, 2015 
letter from 
Chief Rufus 
Copage 


Five watercourses will need to bë crossed for the pipeline. 
It is proposed that conventional boring or horizontal 
directional drilling (HDD) will be utilized for the Stewiacke 
River. The Stewiacke River proposed HDD crossing will be 
further described within the project-specific EMP. It is 


TC#HS.2 
The approval holder must obtain an 
approval from NSE for the 
construction of watercourse 
crossings. Please provide dates that 


WW em 
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| 


Reference for 
concern 
raised 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


NSE provided approval for the 
construction of watercourse 
crossings. 


e 
Any environmental impacts on the 
public water supply for the Town of 
Stewiacke must be corrected by the 
approval holder to the satisfaction of 
NSE. The undertaking is located 
within a water protected area (since 
1983}. Indian Brook's water source is 
from the same aquifer that of the 
Town of Stewiacke, what is the risk 
to our water source? 


TC#5.4 
In the event that the drinking 
water supply of Indian Brook is 
impacted from this undertaking, 


will an alternate temporary and/or |  — — — 


Pipeline 
(P) or 
Storage 
Facility 
(Sr) 


Responsible | Response 
Dept | 


| proposed that the remaining watercourses will be crossed 
| utilizing a dry crossing technique. 


The approval holder has not applied to NSE for 
watercourse crassings as of yet and thus NSE has not yet 
issued approvals for this work. When this takes place, NSE 
The Stewiacke water supply is a surface water supply and 
draws its water from St Andrews River. it does not share a 
source water area with the Indian Brook supply. The 
Indian Brook Supply is supplied by ground water and has 
two pumping wells. A recent ground water under direct 
influence report (March 2015) was prepared by CBCL for 
the Sipekne'katik Band, Indian Brook Operations and 
Maintenance Department. The report indicates the 
groundwater flaw is expected to originate up gradient 
west and south west of the Indian Brook well fleld and the 
channel aquifer features suggest the directional flow is 
from the west to east, The undertaking is located 
approximately 20 kilometers to the east of the Indian 
Brook aquifer. This distance and direction from the Indian 
Brook aquifer suggest there would be no influence or 
effect from the undertaking to the Indian brook water 
Supphy. o — ans 
Condition 85.4 refers to the Stewiacke water supply, of 
which the pipeline could potentially impact. The condition 
does not cover the Indian Brook water supply, however, 
since the undertaking is located approximately 20 
kilometers to the east of the Indian Brook aquifer, it is 
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| Reference for 
| concern 
| raised 


18. 


20. 


April 21, 2015 
letter from 
Chief Rufus 


Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


issue | Responsible | Response 
Dept 


Pipeline 
(P) or 

Storage 
Facility 


permanent drinking water supply unlikely that the water supply of indian Brook will be 

be provided to the community of impacted as a result of the Alton pipeline. 

Indian Brook? — — — " i ; . 
TC#6.1 NSE The pre-blast survey has not yet been received by NSE. 


Once it has been received, NSE can provide an update to 
| Sipekne’katik. 


Prior to any blasting, did the 
approval holder canduct a pre- 
blast survey for water wells within 
800 meters of the point of blast? 
Was the survey conducted in 
accordance with the NSE 
"Procedure for Conducting a Pre- 
Blast Survey"? Have water well 
impacts from blasting been 
corrected by the approval holder 
to the satisfaction of NSE? 
TCH7.1 
Prior to clearing and or construction, 
did the approval holder provide 
DNR's Regional Services and Wildlite 
Division staff with digital way point 
files revealing precise locations for 
all “RED”, "YELLOW" and 
“UNDETERMINED” listed species 
based on actual field inventories for 
rere/endangered vascular, non- 
vascular plants, lichen, birds, 
mammals, and reptiles within the 
affected corridor? Please provide the 
date. 


DNR's Regional Services and Wildlife Division staff have 

not yet received the digital way point files revealing 
precise locations for rare/endangered vascular, non- 
vascular plants, lichen, birds, mammals, and reptiles within 
the affected corridor. Once this information has been 
received, NSE can provide an update to Sipekne'katik. 
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Reference tor 
concern ` 
raised 


21. | April 21, 2015 
letter from 
Chief Rufus 
Copage 

22. | April 21, 2015 
letter from 
Chief Rufus 
Copage 


23. | April 24, 2015 
letter from 
Chief Rufus 
Copage 


24. | April 21, 2015 
letter from 


Responsible 
Dept 


issue 


TCH7.1 NSE 
Did the approval holder report to 
NSE that the files had been provided 
to DNR? Please provide the date. 
TCH7.1 

Was the final location of the pipeline 
determined in consultation with 
DNR's Wildlife Division? Please 
provide the date. 


DNR 


TCH7.2 NSE 
Site preparations that include 
deforestation, clearing and 
grubbing must be undertaken 
between September 1st and 
March 30th in order to 
minimize impacts on breeding 
birds that may include 
endangered and threatened 
species listed under the Species 
gt Risk Act and/or the Nova 
Scotia Endangered Species Act, 
unless otherwise approved by 
NSE. Please confirm that this 
term and condition was 
followed. 

TCH7.3 DNR 
CWS 


Response 


The approval holder did not repart to NSE that the files 
had been provided to DNR, 


Condition 7.1 is commonly applied in conditions for 
environmental assessment approval. The condition deals 
specifically with a code of practice to minimize impacts of 
the development on birds and other wildlife. It does not 
implicitly deal with the Wildlife Division making any 
determination of the specific location of the pipeline. 

The proponent anticipates being able to complete most 
clearing and cutting work during the winter months. 
However, if it is necessary for the proponent to carry out 
cutting and clearing work during the summer months, they 
must consult with the Canadian Wildlife Service and the 
NSNDR to develop a suitable monitoring and mitigation 
plan for breeding bird activities. Once finalized, this plan 
must be submitted to Nova Scotia Environment (NSE) for 
acceptance. 


The proponent wil! be required to conduct contingency 
measures to mitigate any impacts to breeding activity, as 


Pipeline 
(P) or 
Storage 
Facility 
(SF 

P 


P 
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Reference for 
concern 
raised 


| Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


| Responsible | Response Pipeline 


H site preparation activities occur 
between mid-luly and August 31%, 
the approval holder must prepare 
and implement a monitoring and 
mitigation plan for breeding activity 
(nesting) pursuant to the Migratory 
Bird Convention Act. Please provide a 


copy of this plan or confirm that site | 
preparation activities did not occur | 
during this perlod. If a plan was | 
created, was it done in consultation | 
with DNR and the Canadian Wildlife | 


Service? 

TC#7.4 

Please confirm that the 

approval holder used natural 
species to re-vegetate exposed 

soil in forest and riparian zones. 
TC#7.5 

This project falls within the area 
where 12% protected lands were 
identified. The EA speaks to the fact 
that these lands were set aside as a 
candidate in 2011. The two 
candidate patches were chosen due 
to their distinct features. Although 
this project originally began in 2007 
as a storage facility, it would be 


| Known that at some point in the 


| (Por 
Storage 
Facility 
EE (SF) 
discussed above under TC#7.2. Further details will be 
included in the project EPP, which can be provided to 
Sipekne’ katik when NSE receives it. 


"| Condition #7.4 is not applicable at this time. 


Please see attached map titled ‘Alton Gas Storage Lease 
and Pipeline Route including Stewiacke River and St 
Andrews River Wilderness Areas’ to help visualize the 
area. As a result of a purchase of lands by the Province 
from Northern Pulp in 2010, nearly 3900 hectares of 
former Northern Pulp land in the St, Andrews River area 
became provincial Crown land. This land was included 
among the areas put forward for public review in 2011 as 
lands being considered for protection. 


10 


000238 


Reference for 
concerti 
raised 


April 21, 2015 


Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


| letter from 


| contacted by the approval holder. 


future a pipeline would need to be |> 


constructed to bring the 
hydrocarbons to the facility. The loss 
of Crown lands is a loss of access to 
that land area. 


TCH7.5 e (we 


letter from Sipekne'katik requests to be notified 


in writing for any and all project 
related activities proposed to occur 
on Crown lands. 

TCH7.5 
Did the approval holder contact DNR 
prior to any site investigations, 
construction, or. project related 
access planned on Crown lands? 
Please provide the date(s) DNR was 


Responsible | Response — 77 


Pipeline 
(P) ot 
Storage 
Facility 
(sP) 


Subsequently, a portion of this area was proposed not to 
be protected in favour of a nearby area currently privately 
owned (Dur Parks and Protected Areas — A Plan for Nova 
Scotia, Province of Nova Scotia, 2013). Protection of this 
substitute area depends on provincial acquisition of the 
land, possibly through a trade. Whether this occurs or not, 
and whether all or only a portion of the area currently 
planned for protection is ultimately protected, there will 
have been a net increase of 3900 ha of Crown land in this 
area since 2009. The planned protected area would be a 
provincial wilderness area, which places restrictions on 
certain types of uses and motorized access but which still 
allows for traditional patterns of hunting, fishing, and 
trapping. Consultation with Sipekne'katik will be initiated 
in the upcoming months regarding St. Andrews River area, | 
NSE agrees to notify Sipekne'katik of any project related 
activities proposed to occur on Crown lands. 


DNR received an application fora Crown Land Easement P — 
on September 5, 2044, This application is currently under 
review. 


DNR staff have not yet been provided with information as 
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Reference for 
concern 
raised 


| Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


| April 21, 2015 

| letter from 
Chief Rufus 
Copage 


Prior to construction, did the | 
approval holder undertake wood | 
turtle nesting surveys and avoid all | 


nesting areas? Were any wood 
turtles found and reported 
immediately to — DNR's Wildlife 
Division and the Regional Biologist? 
TCH8.1 

Did the approval holder obtain an 
approval from NSE for the wetland 
alterations as specified in the 
Activities Designation Regulations? 


| TC#8.2 


Did the approval holder provide GPS 
boundary coordinates and shape 
files of all wetlands delineated for 
the undertaking to NSE? 


TC#9.1 

What programs will NSE require the 
approval holder to participate in 
regarding ` future air shed 
management? 


TCH9.2 

The approval holder must not burn 
any materials generated as a result 
of construction activities. is all 


Responsible | Response 


| conducted. Once this information has been received, 


NSE/DNR can provide it to Sipekne'katik. 


The approval holder has not yet obtained approvals for 
wetland alterations. In the event that an approval is 
required for the gas pipeline, it will be shared with 
Sipekne' katik. 


The approval holder has not yet provided GPS boundary 
coordinates for delineated wetlands. Once this 
information has been received, NSE can provide it to 
Sipekne’katik. 


The NSE has not required the approval holder participate 
in programs regarding air shed management. 


| The approval holder must dispose of construction waste in | Ë 
| an environmentally responsible manner. All solid waste 
| generated as a result of construction activities will be 


properly sorted for recycling, reuse, composting, or 


000240 


Reference for 
concern 
raised 


4. | April 21, 2015 
letter from 
Chief Rufus 
Copage 
April 21, 2015 
letter from 
Chief Rufus 

Copage 

April 21, 2015 
letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


prevent the approval holder from 
sending construction waste off-site 
to be burned at another facility? 


TC#9.3 

Has NSE requested the approval 
holder to conduct air quality or 
dust monitoring? 


| TCHIO.1 


Please provide a copy of the NSE 
Guidelines for the Formation of a 
Community Liaison Committee (CLC) 
TC#10.2 

Please provide a copy of procedures 
for hearing and responding to 
community concerns during 
construction and operation. 


TC#11.1 

The approval holder must develop 
and implement a  Mi'kmag 
Communication Plan, which wil 
Include a process for communicating 
project details and seeking input 
from the Mi'kmag community. 


environmentally responsible way? | 


37. 


Does this term and condition | 


Responsible | Response 


landfilling. The segregated waste must be stored in a 

manner so they will not degrade, burn, or become buried 
on site until they are sent to the appropriate, provincially 
approved waste disposal, recycling or composting facility. 


it is important to note that no construction waste has 
been generated yet and that this condition will be 
ongoing. 


NSE has not requested the approval holder conduct air | 


quality or dust monitoring, but does have the authority to 
do so should it be required into the future. 


| Please find a copy of these guidelines attached. > 


NSE does not yet have this document. The NSE can provide 
it upon approval. 


The EA approval also includes a condition that requires the 


company to develop a communications process with the 
Mi'kmaq to ensure that project information is shared 
regularly and issues raised by the Mi'kmaq can be heard 
and addressed by the proponent. NSE understands the 
Sipekne'katik received a copy of the Mi'kmaq 


Communication Plan on March 17, 20315. L. — 


Pipeline 
(P) or 
Storage 
Facility 
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Reference for 
concern 
raised 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


copy of the Mi'kmaq Communication | 


Plan (October 23, 2014) was 
received March 17, 2015, 


TC#11.2 
Sipekne'katik has requested to have 
a representative sit on the CLE. 


TC#12.1 

The walkover for this study showed 
high potential for First Nation's 
archaeological resources. However, 
the shovel tests performed as part of 
this study resulted in no findings. 
Due to this high potential, was a 
professional archaeologist on site to 
monitor/oversee activities? Was a 
professional archaeologist on site to 
monitor/oversee specific activities 
undertaken in the dyke area? Please 
provide reports created by the 
archaeologist. 


Responsible | Response 


The establishment of a CLC was not a requirement of the 
2007 EA approval for the natural gas storage facility, but it 
is a requirement of the 2012 EA approval for the natural 
gas pipeline, if requested by NSE. Alton initiated the 
organization of a CLC in November 2014 and was soliciting 
interest from community members via an email sent on 
November 28, 2014. 


NSE appreciates your offerto be included in this process. 
The high potential areas that were identified by the 
archaeologist were shovel tested and all shovel tests were 
negative. 


Relevant Heritage Research Permits and related work are 
as follows: 
A2006N558 (Background research and pedestrian 
survey] 
EA 07-07-06 (recommended shovel testing of high 
potential areas and monitoring of dyke work) 
A2008NS66 (pedestrian survey of Shubenacadie 
river to riverside road; shovel testing — negative) 
A2011N533 (Pedestrian survey of pipeline ROW; 
shovel testing high potential areas ~ negative) 
A2014NS045 (permit for monitoring of mixing 
channel / dyke area) 


(Plor 
Storage 
Facility 
(SF) 


P and SF 
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Reference for 
concern 
raised 


| Pipeline | 
| {P} or 

| Storage 
| Facility 
1 (SF) 


| Responsible | Response 


The reports A2006N558; A2008NS66; and a revised final 
version of A2011N533 have all been reviewed and 
approved by CCH. A report for A2014N5045 is still 
outstanding from the archaeologist. 


The proponent is aware of need to have archaeological 
monitor on site for any work impacting the dyke. The 
archaeologist has been on site during the summer / fall of 
2014 and has briefed construction staff on the 
archaeological contingency plan, 


The archaeologist was on site on July 9-11; August 5, 11, 
22-23, 25" and, Sept 6. [t was agreed at the outset of the 
project that archaeological monitoring would not be 
required full time for excavations outside of the existing 
dyke, but would be required full time for the dyke 
excavation. 


One small area of the dyke was impacted without the 
proponent having the archaeologist on site for monitoring 
sometime in August 2014. CCH sent a letter dated 
November 19" 2014 to reemphasize the requirement to 
have a permitted archaeologist in place for ANY 
excavation work on the dyke. To our knowledge there has 
been no work on the dyke since the November 19, 2014. 
CCH has an application from the archaeclogist for 2015 
monitoring work and has reviewed it but sign off will not 
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. | April 21, 2015 
letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


FCH12.1 

Please provide a policy document 
that would address what staff is 
required to undertake in the event 
that cultural resources are found on 
site during project activities. What 
training does on-site staff have with 
respect to identifying cultural 
resources? š 
TCH12.2 

If an archaeological site or artifact of 
Mi'kmaq or suspected Mi'kmaq 
origin is unearthed, Sipekne'katik 
requests to be notified in writing. 
The Shubenacadie River System is a 


historic travel route used by the | 


Mi'kmaq since before contact. The 
Mass House site is. near this 


undertaking. The MEKS speaks to | 
both historic and current use of the 


area. 


TCH13. 


Prior to clearing and/or | 
construction, did the approval | 


holder submit the Emergency 


_| Response and Contingency Plan to 


Dept 


Pipeline 
(Pj or 
Storage 
Facility 
468) 


| occur until consultation discussions have reached a 


satisfactory point. — ` ee le et 
The relevant document would be the Archaeological 

Contingency plan. The Archaeological contingency plan 

was prepared and included in the construction EPP. The 

proponent was made aware of the importance of the 

archaeology and the fact that it should stop if suspected 

resources were encountered. Please find a copy of this 

plan attached. 


| NSE / CCH agrees to contact the Sipekne'katik in writing 


should an archaeological site or artifact of suspected or 
actual Mi'kmaq origin be unearthed. 


| The approval holder has not yet submitted the Emergency 


Response and Contingency Plan to NSE. NSE can provide a 
copy of the document when it has been received. 
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concern 
raised 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


| plan is requested for review and 


"Hydro-geologic 


NSE for review and approval as 
required? Please provide a copy of | 
the Emergency Response and | 
Contingency Plan. 


TCH13.2 

In the event that NSE is contacted 
due to contaminated soil being | 
discovered, it is requested that NSE 
inform Sipekne'katik in writing. 


TCH14.1 
A copy ofthe finalized abandonment 


Comment 6 months prior to the 
permanent shüt down of the project. 


fracture (frac-out}” 
and “frac-out procedures” is 
referenced within the Alton EA 
{Alton Natural Gas Pipeline EA 
Registration, July 2012, Releases of 
Drilling Fluids or Hydrocarbon Spills, 
page 7.6). Where would these 
potentially occur, how often, are 
they reversible and what are the 
risks of this event to both the 
aguifier, fish and fish habitat and the 
surrounding community? 


“NSE agrees to inform Sipekne'katik in writing should 
contaminated soil be discovered on site. 


NSE agrees to provide a copy of the finalized - 
abandonment plan 6 months prior to permanent shut 
down of the project. 


A Contingency Plan for Horizonta! 
activities has been attached to this package for further 
details. This document was sent to DFO on May 29", 2014 
for the water line Horizontal Directional Drilling as part of 
DFO's requirements for approval to NSE to issue the 
Watercourse Crossings permits for the water and brine 
pipelines. 


In order to manufacture, sell, or distribute water 
| treatment chemicals in North America (including drilling 


| fluids used in the HDD industry}, firms must comply with 
NSF/ANSI Standard 60: Drinking Water Treatment 


Pipeline 
(P) or 
Storage 
Facility 
(SF) 


Direction Drilling (HDD) |P — 
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Reference for 
concern 
raised 


April 21, 2015 
letter from 
Chief Rufus 
Copage 


Responsible 
Dept 


The MEKS concluded that the project | OAA 
area has both current and historic 

use. What weight is given to a MEKS? 

Loss of traditional fishing, hunting, 

and gathering and use sites is a 
concern. 


Response Pipeline 
(P) or 
Storage 
Facility 


Chemicals — health effects. Developed by a team of 
scientists, industry experts and key industry stakeholders, 
NSF/ANSt 60 sets health effects criteria for many water 
treatment chemicals including: 
° Well drilling fluids and additives 
Corrosion and scale inhibitors 
Coagulants and flocculants 
Disinfection and oxidation chemicals 
pH adjustment, softening, precipitation 
and sequestering chemicals 
e All other specialty chemicals used in 
drinking water treatment 
All fluids used in HDD must be certified to meet NSF/ANSI 
Standard 60. As such, these drilling fluids, when used 
according to the manufacturer's recommendation, will 
represent no health hazard to aquatic and terrestrial 


| wildlife, — . 
Mi'kmaq Ecological Knowledge Study (MEKS) are an 


important tool within the EA process, which help to 
determine and analyze potential impacts of a project on 
Mi'kmag land and resource use. 


The proponent completed a MEKs for the Storage Facility 
in December 2006 and another MEKS for the natural gas 
pipeline component in in March 2012, The MEKS identified 
Mi'kmaq Traditional sites and areas, including hunting, 
fishing and harvesting in the Project area. These studies 


| also highlight the Shubenacadie and Stewiacke Rivers as 
| sources of several fish species harvested by the Mi'kmaq, 
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concern 
raised 


The MEKS recommended that both the proponent and the 
Province meet with Mi'kmag leadership and discuss the 
project within the context of Mi’kmag traditional areas. 
Continued Crown consultation aims to fulfill this 
recommendation. The proponent has also committed to 
active engagement of Sipekne’katik First Nation and 


Pipeline 
(P) or 
Storage 
Facility 
(SF) 
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Section 1.0 Introduction 


The Kwilmu’kw Maw-klusuaqn Negotiation Office (KMKNO) retained Conestoga-Rovers & 
Associates (CRA) to review the Environmental Assessment Registration (EA) report and 
associated documentation for the proposed Alton Natural Gas LP Brine Storage and Discharge 
Facility Project (the Project). In this report, CRA focused on the review on the assessment of 
potential impacts of the proposed Project on fish and fish habitat of the Shubenacadie Estuary 
(Estuary) and upstream river area. 


The purpose of the review is report is to: 


e Complete a literature review of existing information for similar operations around the 
world, specifically, on solution mining, brine discharge requirements and the associated 
environmental impacts. 


e Review the existing information to evaluate the scientific and technical information for 
completeness and for comparison to documented and validated scientific methods 
including the interpretation of the information with generally accepted standards of 
good scientific practice. 


e Identify any information gaps and, if warranted, recommendations on how to address 
the information gaps. 


The CRA team completing the documentation review and data gap analysis was selected from a 
team of environmental professionals that has experience in environmental assessments and 
aquatic ecology with specific project experience in natural gas storage projects involving brines 
and brine discharge. 


1.1 Project Description 


The Alton Natural Gas storage project consists of the development of an underground 
hydrocarbon storage facility near Alton, Nova Scotia. As outlined in the Environmental 
Assessment Alton Gas prepared for the Nova Scotia Minister of the Environment, the main 
aspects of construction involved in the project are: the water intake and diluted brine discharge 
facilities; laying and connecting the water and brine pipelines; drilling vertical holes to initiate 
the creation of the salt caverns; and developing the salt caverns. 


The water intake facility will take water from the Shubenacadie River which will then be used in 
the dissolution of the salt bodies under the site. This water will then mix with the dissolved salt 
from the deposit and be brought back to the surface creating cavern space for the storage of 
natural gas. This brine will then be stored in a brine pond before being discharged to a mixing 
channel constructed alongside the Estuary. The brine will be discharged via a diffuser pipe at 
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the bottom of the channel overtopped by coarse rock berm; this combination is designed to 
dilute the brine by an order of magnitude or more before the brine actually reaches the water 
column of the mixing channel. From the mixing channel the now diluted brine will then be 
released back into the river on a schedule that attempts to conform to the natural salinity 
fluctuations that occur in the estuary system. 


Once construction of the caverns has been completed natural gas will be injected and 
withdrawn to meet market demands within the surrounding area. Through the development of 
this project, Alton Gas has prepared and submitted an Environmental Assessment Report in 
2007, a report of additional information as requested by Nova Scotia Environment in 2007. An 
additional Environmental Assessment for the construction of a natural gas pipeline was 
completed in 2013. As of 2015, brine water pipeline and site facility construction has been 
completed and drilling at the cavern site has begun. 


1.2 Existing Environmental Conditions 


The Alton Natural Gas site is located next to the Shubenacadie River, which is part of a very 
complex tidal estuary system. This Estuary is the source of water intake for the project as well 
as the location for brine discharge. As such, the conditions within the estuary, both 
environmental and biological, are of great importance to the project, since any positive or 
negative effects of the project will be experienced by the river Estuary system. 


As part of the 2007 Environmental Assessment, Martec Ltd. completed a description of the 
Shubenacadie River, which is included in the Assessment; Appendix A, "Physical Description of 
the Shubenacadie River". Martec completed a field program in 2006 to establish trends in 
salinity, flow, and water elevation throughout the Shubenacadie-Stewiacke river system. 
Through this description Alton Gas obtained the majority of their data with regards to this 
system's salinity. 


The Shubenacadie River is a tidal bore river in Nova Scotia, Canada. The Estuary experiences 
extreme changes in salinity, temperature, water elevation, suspended sediment and river 
bottom configuration over very short temporal periods (less than 1-hour). The river meander 
length is approximately 50 kilometers from its source at Shubenacadie Grand Lake to its mouth 
at Maitland on Cobequid Bay. The river system receives freshwater from a relatively large 
watershed area (2600 km?) that includes the Stewiacke River, a tributary to the Shubenacadie 
River. The confluence of the Stewiacke and Shubenacadie Rivers is located approximately 22 
kilometers upriver of the latters mouth. Due to the extreme tidal forcing (> 10 m large tidal 
range) from Cobequid Bay, the lower 30 kilometers of the river (Figure 1.0) of both rivers is 
tidal. Within this lower reach (tidal) of the river, the brackish water has salinities that can vary 
from 0 to 25 ppt over a single tidal cycle (Martec Ltd. 2007). 
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Due to the variance in salinity experienced in the Shubenacadie — Stewiacke Estuary it is home 
to diadromous, anadromous and catadromous fish species. It is also home to various 
invertebrate species. Three species found with the system are classified as being of concern; 
Atlantic salmon, Striped bass, and Atlantic sturgeon. Atlantic salmon are protected under the 
Species at Risk act (SARA), striped bass are listed as threatened by the Committee on the Statis 
of Endangered Wildlife in Canada (COSEWIC), and the Nova Scotia Department of Natural 
Resources (NSDNR) has red listed the Atlantic Sturgeon. Fish species that are known to spawn 
in the Estuary or the associated fresh water system include: 


e Sea Lamprey 

e Atlantic Sturgeon 
e Brook Trout 

e Atlantic Salmon 

e Brown Trout 

e Striped bass 

e Gaspereau 

e  Blueback herring 
e American shad 

e Rainbow smelt 

e Stickleback species 
e Mummichog 

e Atlantic silverside 
e Atlantic tomcod 

° Chain pickerel 

e Yellow perch 

e White perch 


s American eel 


Some benthic organisms present include microalgaes, tube dwelling amphipod, Corophium 
volutator, and various worm species. Aquatic mammals which can be present include river 
otters, mink, harbor seals, and harbor porpoises. 


Water intake facilities and brine discharge facilities were designed by Matrix Solutions Inc. for 
Alton gas and a design summary is included as Appendix B1 of the 2007 Environmental 
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Assessment The water intake facility will take 11,750 m? /day of water, of which 1750 m? /day 
will return directly to the river as discharge from the hydrocyclones, which remove most 
suspended matter. The brine discharge facility will take the brine returned from the caverns 
and store it in a pre-mixing pond before it is discharged to the mixing channel. The salinity of 
this brine before mixing is expected to be 260 ppt. No pumping would be require as non-tidal 
river flow enters the mixing channel and is then discharged during times of higher salinity flood 
tides. 


Section 2.0 | Methods 


CRA assembled a project team to complete a comprehensive literature review of existing 
information on the Alton Natural Gas project. The CRA team has carefully reviewed the 
documents Alton Gas provided to the province to obtained approval of their Environmental 
Assessments. The team has also reviewed all documents provided to KMKNO by Alton Gas and 
has created a table which summarizes the contents of all of these documents. (Appendix A) 
Review of the contents of these documents has led to the conclusions discussed within this 
report. A number of external documents were also consulted to contextualize the actions taken 
and decisions made by Alton Gas throughout the process of developing and registering their 
Environmental Assessment. 


Section 3.0 Results 
3.1 Overreaching Observations 


In general, the EA methods and subsequent data provided by Alton have allowed the Nova 
Scotia Department of Environment and Labour (NSDEL) to make a decision for the Project to 
proceed. The following are some general observations on the EA documentation provided: 


e The EA submitted for the project was generally.completed consistent with the 
guidelines for NS Environmental Assessment Regulations and provided a logical 
approach in identifying potential impacts to environment and potential mitigation 
measures 


e The EA submitted for the project was limited to development of the salt cavern for 
storage of natural gas as well as the brine discharge infrastructure but did not include an 
evaluation of the construction of a natural gas pipeline from the Maritimes and 
Northeast pipeline to the storage cavern. A separate EA for the natural gas pipeline was 
to be submitted to the NSDEL. The splitting of project components into separate EAs is 
atypical and does not allow for the evaluation of overlapping effects from the proposed 
project or potential cumulative effects 


ROVERS 
ATES 
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e Cumulative effects from the proposed project and other on-going projects in the area 
were not specifically addressed in the EA report but were considered to be negligible as 
part of subsegent correspondence. 


3.2 Scientific and Technical Completeness of Provided Information 


Over the course of the planning and approval process, starting in 2007, the project has received 
extensive review from a variety of government sources, especially DFO. As part of the long- 
term and on-going consultation, potentially critical environmental issues identified were 
impacts on fish stocks and fish habitat. Of special concern were potenitial impacts on three 
species of concern: Atlantic salmon, Atlantic sturgeon, and Striped bass. However, other 
species of fish and invetebrate prey species were considered in various background documents. 
Based on consideration of the project, several potential impacts of the project were noted: 
potential disruption of upstream migration of anadromous fish by alteration of the river's 
bouquet; potential entrainment and impingement of fish associated with water withdrawals; 
toxicity of brine/estuary water mixtures; and impacts on sediment loads. Other issues 
considered, and then quickly dismissed, were significant effects on salinity of the Estuary and 
the thermal regime of the Estuary. 


In response to these concerns, the project has taken an interative and collaborative approach 
to assessing potential impacts. Thus, potential risks to fish were screened first based on 
available life history information and on the assumption that very small life forms, such as 
fertilized eggs (eggs) and very early life stage larvae, would be most sensitive to effects. These 
very life stages are typically planktonic, which means they are carried around largely by 
ambient water currents rather than active locomotion. In contrast to the ichthyoplankton, 
larger larval, juvenile, and adult fish can typically swim fast enough to avoid impingement, 
entrainment, and plumes of potentially toxic brine mixtures, Given this background, potential 
effects on many resident fish species could be, and were, dismissed in early stages of this 
process because those species do not spawn or have vulnerable eggs/larvae near the Site. 


In contrast, Striped bass do have eggs/larvae near the Site so this basic screening process 
focused attention on Striped bass. Striped bass are a species of concern in the Estuary and also 
an important part of the fishery. These fish are known to spawn upstream in the Stewiake 
River, and their eggs and developing larvae are subsequently carried down to the Estuary 
alongside the Site, potentially into harms way. However, the specifics of spawning and life 
history dynamics of bass in the Estuary were not well known. The Shubernacadie Estuary 
differs in important respects from other esturaries in which bass spawn, so an early 
recommendation of regulatory reviewers was that more information on the temporal and 
spatial distribution of Striped bass eggs needed to be obtained. This recommendation was a 
specific condition of the Nova Scotia Environment approval. 
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^A plan to gather baseline information on water temperature and the presence of Atlantic 
salmon, Striped bass and Atlantic sturgeon eggs and larvae during one spawning season prior to 
the commencement of solution mining". 


Although consideration of life history characteristics indicated the salmon and sturgeon 
eggs/larvae would not likely be impacted, the directive for futher study included these two 
additional species. Although the rationale for this is not stated, it is likely because these two 
populations are so precarious that even low levels of uncertainty about potential impacts were 
considered unacceptable. 


In reponse to this directive/recommendation, a detailed and continuing monitoring program 
has gathered baseline information of the last 7 years and counting. The physico-chemical 
information includes not just water temperature but salnity and flow. The sampling of biota 
has focussed on times and locations most pertinent to Striped bass, but the detailed sampling 
of eggs, fry, and juvenile fish has also sought the presence of salmon and sturgeon. As was 
predicted by life history considerations but also their very small populations, salmon and 
sturgeon eggs and larvae were apparently never observed in the rather extensive sampling. 


This collected information (since 2007) has greatly expanded the knowledge base concerning 
Striped bass dynamics and to lesser extent, their prey in the Shubernacadie Estuary. Based in 
part on the last seven years of sampling, it is now well established that this stock is currently as 
numerous as it has been in decades. At the same tíme, these detailed studies suggest that the 
Shubenacadie population is vulernable. Nova Scotia is at the edge of the habitat range for 
Striped bass, and the Estuary poses additional significant constaints on bass recruitment. 


Although all the factors causing successful or failed recruitment are not well established, very 
good recruitment probably relies on succession of favorable weather conditions all of which 
must occur. Thus, weather conditions must sequentially spur good spawning, good retention in 
the Estuary, and provision of adequate densities and types of prey at appropriate locations and 
times in bass larval development. Even if all of these propitious event occur in the same year, 
age zero fish in this northern clime have a very short period in which to grow to a size sufficient 
to allow over-wintering. Thus, recruitment in the Estuary tends to fail in many years; the 
currently large population of Striped bass is thought to be due almost entirely to one or two 
very good year-classes, rather than constant successful recruitment per year. During the 
intensive sampling of eggs and fry, even though populations of adult fish are high, recruitment 
has probably been low because all essential conditions have not been optimal. 
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3.3 Existing Information for Similar Operation 


Largely because of the enormous tides, the physico-chemical environment present in the Bay of 
Fundy and the Shubenacadie River are very unique. The massive tidal force of the bay 
influences the Shubenacadie River, making the Estuary a somwhat unique environment in a 
way that has very few anaologus environments. As such, a single analagous project was not 
found in available literature for comparison to the Alton Project. However, aspects of various 
projects, including biological and environmental chemistry components, can be used for 
comparison purposes and described in the following paragraphs. 


Projects that have similar aspects of brine discharge are variuous desalination projects which 
often discharge into near shore tidal environments. Alton Gas' research and design of the 
discharge facility has taken into consideration and referenced existing mathematical models of 
brine desemination such as the work of D.D. Shao's "Brine discharge into shallow coastal waters 
with mean and oscillatory tidal currents". 


Numerous papers and studies exist which atempt to determine the effects of salinity changes 
on fish species. With the introduction of a brine to the area surrounding the project site some 
species, at various life stages, could be exposed to slight or potentially higher salinity changes 
near the outfall area. Species found in the Shubenacadie River and associated estuary are 
regularly exposed to a change in salinity of 0-30 part per thousand (ppt) due to the 30 km tidal 
influence from the Bay of Fundy. Therefore many of the fish species in the River have to ability 
to adapt to changes in salinity and may be unaffected by the changes in salinity. A study 
completed by Hiroi, and McCormick exposed lake trout, brook trout, and Atlantic Salmon 
directly to 30 ppt salinity waters, and gradually to 10, 20, and 30 ppt waters. Atlantic salmon, 
which are of concern in the project area, showed a 10096 survival rate to both experiments. 
Brook trout, which are also present, had a 5096 survival rate in the direct exposure scenario and 
100% in the gradual exposure experiment. This study does not help to understand effects on 
recrutment or growth but does indicate dramatic increases in salinity are acutely lethal to some 
salmoniod species. 


A study from Mississippi State University in collabaration with the University of British Columbia . 


produced a paper intitled “Salinity affects on Atlantic Sturgeon”. In this study, juvenile Sturgeon 
were exposed to waters ranging in salinity from 0-33 ppt. The Sturgeon were identified to have 
the ability to grow and adapted to salinity changes up to 30 ppt. Salinty concentrations greater 
than 30 ppt were toleratred by sturgeon but concentrations higher than that inhibited growth. 
Fish were on average 10 cm shorter and 5 kg smaller (sturgeon can grow up to 370 kg and 4.3 
m). The effects on juveniles is important as Atlantic Sturgeon may travel up the Shubenacadie 
River to spawn thus exposing the juveniles to conditions near the project site. 
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3.4 Identified Uncertainties and Data Gaps 


Major lon Composition of Brine 


The major ion composition of the brine and brine-estuary water mixtures are not apparently 
known. According to several reports in the provided information, the salt deposits are almost 
entirely sodium chloride, but analytical data reports of the concentrations of other major ions 
were not available in the literature reviewed. This is important because although dissolved 
solids in ocean water are largely sodium chloride, ocean water also includes significant 
concentrations of other biologically active ions, notably potassium, magnesium, calcium, and 
sulfate. Aquatic species may, therefore, be impacted by changes in salinity and also by changes 
in the ionic composition of salinity. We believe this to be a minor datagap. The brine will be 
diluted by an order of magnitude or more in the mixing channel, so it is unlikely that ionic 
differences between brine and Estuary water would be biologically meaningful. However, this 
datagap can be filled easily; the chemical analyses are inexpensive and easily done. Therefore, 
the ion composition for various mixtures of brine and estuary water should be tested with a 
range of Estuary water salinities that would be taken in for mixing. Ironically, if ion composition 
is a critical factor in fish effects, the effects of brine might be most extreme during periods of 
very low salinity in the Estuare adjacent to the Site and resulting relatively low salinity in the 
brine/river water mixture. In addition, if there is a potential that salt/brine quality varies from 
cavern to cavern or within the same cavern, this potential datagap can be easily addressed by 
chemical analyses suggested above. 


Determination of Toxicity of Brine-Estuary Mixture to Fish 


Along the same lines, the potential toxicity of the brine/estuary misture to ambient biota has 
not been established. At several points in the record, DFO recommends and the proponent 
agrees that toxicity information for Striped bass will be produced. However, it has not yet been 
produced. To be most informative, the bioassays should focus on replicating conditions in the 
mixing channel; i.e., mixing of real brine water with real Estuary water. DFO originally asked for 
bioassays with all life stages of Striped bass, but most recently asked for bioassays with only 
smaller life stages, which we believe is appropriate. However, because very small organisms 
are much less mobile and, because of their size, much quicker to equilibrate with abrupt 
changes in water quality, potential effects on eggs,larvae, and juveniles are the more important 
datagaps. 


Alteration of the Estuary's Bouquet and Disruption of Anadromous Fish Spawning 


The issue of the brine addition affecting homing of anadromous fish is also a data gap. The 
potential concern here is based on the fairly well established hypothesis that salmon, and 
maybe other fish, smell the way back to their natal tributary. This potential effect is discussed 
but not really addressed in the provided information (and given the small numbers of salmon, 
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may not be addressable with any sampling). However, this is considered a minor datagap for 
two reasons. First, the contribution of brine to the bouquet of smells at the mouth of estuary 
will likely be negligible since the brine will make up such a tiny proportion of the water at the 
mouth. Second, the science on the importance of olfaction in anadromous fish homing is 
unsettled. As with many rivers discharging to the Ocean, the bouquet of smells at the mouth of 
the Shubenacadie Estuary will vary dramatically from time to time depending on the amount of 
upstream river flow. Thus, recent analyses suggest that salmon use a combination of homing 
methods — magnetic fields for migration in the ocean to the mouth of the natal stream and, 
once in natal estuary, olfaction to determine the natal tributary, if this latter theory is true, 
potential effects on anadromous fish will be non-existent since the brine discharge cannot 
effect the earth's magnetic field, and the point where olfaction becomes critically important 
occurs upstream of the brine discharge. 


Potential Effects of Entrainment and Impingement on Ichthyoplankton 


The issues of entrainment and impingement of icthyoplankton are data gaps. However, effects 
of entrainment and impingement for water taken to the caverns is very likely negligible since 
the volumes of water are also very small. Entrainment of eggs and larvae in the mixing channel 
could be potentially significant only if both the following are true: 1) a significant number of 
eggs and larvae are entrained into the mixing channel and 2) the brine-river water mixture is 
either poorly mixed and/or acutely toxic after mixing in the channel. According to the EA 
supporting documentation, the mixing channel may entrain about 1496 of the eggs and fry, so 
the potential effects are assumed to be limited even if the brine were toxic. However, this 
estimate is beset by two antagonistic uncertainties. First, the estimate of 1496 of eggs/fry being 
entrained in the mixing channel pertains to a single ebb flow. However, at lower upstream river 
discharges, the same group of eggs might pass the site repetitively and, thus, have a potential 
of being entrained into the mixing channel for each ebb flow. Thus, the estimated 1496 chance 
of being entrained and exposed to brine mixture might significantly underestimate the total 
potential for entrainment/exposure. Second, the current plan calls for stopping brine discharge 
during peak spawning times. If this is done, entrainment AND exposure to brine in the mixing 
channel would be less than 1496 of total eggs/fry, albeit only during each ebb flow. As such, to 
aleviate the datagap associated with point number 1 above, potential entrainment in the 
mixing channel should be estimated for ichthyoplankton which accounts for the potential 
repetitive entrainment during repeated ebb flows. The datagap for point number 2 can be 
addressed with chemical analyses of the brine-estuary mixture and/or fish toxicity studies 
recommended above. 


Understanding Critical Factors Causing Success or Failure of Striped Bass Recruitment 


The exact factors causing success or failure of Striped bass recruitment is potentially a 
significant data gap. Despite intensive sampling over now several years, the critical factors 
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affecting Striped bass recruitment are not fully understood. The now fairly extensive 
information suggests that total egg released and fertilized may be affected by the weather. 
Near-term survival of the fertilized eggs and of early larvae is probably largely dependent on 
subseqent rainfall and runoff. Heavy rains/high runoff soon after spawning presumably carries 
the fertilized eggs and larvae out of the estuary, where temperatures, salinities, and prey 
densities are suboptimal. Assuming that fertilized eggs and larvae are not prematurely flushed 
out of the Estuary, subsequent survival and growth for juvenile bass is presumably a function of 
prey densities. The densities and distribution of the critical first prey, copepods and then major 
prey of large fry, mysids, are also a not-well understood combination of dependent of rivers 
flows and water temperature. Hence, very successful bass recruitment may depend on the 
simultaneous occurrence of several unrelated weather events, which means that recruitment 
success is both very sporadic and currently difficult to predict. 


The naturally precarious nature of Striped bass recruitment has antagonistic effects on the 
effectiveness of the long-term monitoring program. Notably, meager recruitment during 
brining operations is not strong evidence of impacts since recruitment is often poor for other 
reasons. Without understanding why recruitment failed, it would he difficult to requre 
significant changes to the project or even what those changes should be. 


Unfortunately, this datagap cannot be filled easily. Despite almost 7 years of detailed sampling, 
the scientists still do not fully understand factors controlling recruitment. Nonetheless, filling 
other datagaps and results of during-project monitoring will reduce the uncertainty associated 
with this data gap. Thus, for example, a better understanding of brine ionic composition, its 
potential toxicity, and success of mixing of brine/estuary water in the mixing channel could help 
dismiss brine discharges as a signficant cause of bass mortality. Similarly, the ichthyoplankton 
will be monitored at several locations during projecte operation, and these data can also be 
useful in determining whether the project could cause significant effects. 


Definition and Determination of Peak Spawning Events During Which Brine Discharge Will Be 
Curtailed 


The current sampling plan suggests that brine discharge will be discontinued during "peak 
spawning events". However, it is unclear how "peak spawning events" will be defined and 
determined effectively. Based on extensive sampling already conducted, it is likely that "peak" 
will be defined as some threshold of eggs and planktonic larvae per volume of Shubenacadie 
River water at the Site or flow across the Site per time. The specific values should be provided. 
A second datagap that should be filled is how this will be effectively determined. The following 
factors suggest that a major spawning event might be well underway, along with ongoing brine 
discharge, before it was noticed with the sampling plan. Thus, spawning events can be short- 
lived, there may be several days interval between samples (planned samples are every 4 to 5 
times per week), and there appears to be some lag between sampling and analysis of eggs. This 
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is probably not a major data gap because major spawning activity by adult fish is apparently 
obvious, at least during the daytime, and somewhat predictable by water temperature and 

` date. Given this, samples might be taken more often, and with fewer consecutive days without 
samples, during periods of observed or likley spawning. With appropriate labor, the lag time 
from sampling to analysis and results can be set to some minimum (e.g., next day or sooner 
after sampling) to minimize the lag between sample and results. 


Impacts on Atlantic Salmon and Atlantic Sturgeon Are Uncertain 


Given their small, precarious populations, potential impacts on both Atlantic salmon and 
Atlantic sturgeon will be both difficult to measure and have a very low tolerance. Even impacts 
on a small numbers of individuals may be too much, although they will be very difficult to 
discern. As described several places in the reviewed information, Project-related impacts on 
these two species are quite unlikely because of their life histories and the negligible effects of 
the project on physio-chemical environment of the Estuary. Nonetheless, a condition imposed 
for this project was that there be baseline monitoring of eggs and larvae of these two species. 


Although monitoring specifically for salmon and sturgeon was not apparently done, a very 
considerable amount of monitoring of fish eggs and fry in the Estuary was conducted since 
2007. At least some of these analyses looked for salmon and sturgeon. Thus, for his Masters 
thesis, Reesor took over 554 plankton net tow samples between 13 May to 6 November 2008 and 
5 May to 28 October 2009. Neither Atlantic salmon nor Atlantic sturgeon were caught during this 
rather intensive study. These negative results support the conclusion that sensitive eggs and larvae 
of these two species will not occur in the area affected by the project. There also is some sampling 
planned to determine whether salmon smolts enter the mixing channel, but CRA could not find 
any information at all on past or planned sampling for Atlantic Sturgeon. 


The Potential for Sediment Fouling of Rock Berm/Diffuser is Unknown 


The current plan is to discharge the brine to a diffuser pipe buried below a coarse rock berm in 
the middle of the mixing channel. The combination of the diffuser and flow through the coarse 
rock berm are estimated to dilute the brine by more than an order of magnitude prior to the 
brine reaching the water column. An airline will also installed in the berm to add additional 
mixing if monitoring shows insufficient mixing of brine or "to help flush out sediment." In view 
of the very high concentrations of sediments in the Estuary, the potential for sedimentation 
and blinding of the berm interstices is unknown and could potentially be significant, even with 
the airline. Blinding of the interstices of the rock pile would greatly reduce mixing of the brine 
prior to discharge to the channel's water column. The potential for this to happen is 

unknown. However, this data gap can potentially be reduced with some sort of modeling prior 
to construction and ongoing monitoring after construction. 
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Section 4.0 Conclusions and Recommendations 


In accordance with CRA's scope of work, the literature provided by KMKNO pertaining to the 
proposed Alton Project was reviewed as well as available information on similar development 
projects. Based on CRA's review, the EA registration document was completed in general 
accordance with NSDEL requirements. A critical part of the approval process was the 
requirement for a baseline study of the eggs and larvae of the three native species of concern, 
Atlantic salmon, Atlantic sturgeon, and striped bass. Because striped bass eggs and larvae 
occur at and near the Site and are most likely to be impacted, these baseline studies focused on 
eggs/larvae. Subsequent fish stock studies completed for the Shubenacadie Estuary and River 
provided additional information on the ecosystem to meet DFO requirements. These additional 
studies were generally completed using defensible scientific methods, and the data obtained 
used to develop mitigation strategies to minimize potential effects to the environment. 
However, the paucity of similar salt cavern development projects with brine discharges to 
estuaries limited the comparative environmental impact evaluation among similar operations. 


Although the Project EA and subsequent studies have provided substantial information on the 
status of selected fish stocks and fish habitat within the Shubenacdie River and Estuary, CRA has 
identified several potential data gaps specific to the monitoring and evaluation of effects of the 
project on fish and fish habitat. These potential data gaps and associated recommended 
additional studies include the following: 


e The major ion composition of the brine and brine-estuary water mixture is not known. 
Recommend collecting undiluted brine water as well as the brine water diluted with 
estuary water under various saline conditions to characterize the ionic composition of 
water potentially being discharge to the Estuary. 


e The potential toxicity of the brine to ambient biota has not been characterized even 
though this was a specific comment from DFO as part of the EA review process. 
Recommend completing bioassays of Striped bass eggs and larvae using diluted brine 
water (diluted using Estuary water) under various saline conditions to characterize 
potential toxic effects to fish at early life stages. 


e The EA supporting document estimated 14% of Striped bass eggs and fry passing the 
Site would be entrained in the intake channel. This estimate of entrainment is based 
primarily on water flows during a single ebb/flow. It does not take into account the 
potential for eggs and larvae to repetitively pass into the channel during ebb flow 
conditions resulting in an underestimate of potential entrainment and exposure of eggs 
and fry to the diluted brine discharge. Recommend that the planned monitoring of eggs 
and fry entrainment in the channel be conducted to validate the EA predictions using 
ichthyoplankton which will account for potential for repetitive entrainment. 
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e The recruitment of Striped bass within the Shubenacadie River and Estuary are not well 
understood and current factors causing success or failure of this fish species present 
limitations in its use as an indicator species for assessing potential effects related to the 
Project. Recommend that the proposed monitoring plan clearly define “peak spawning 
events" for discontinuing brine discharge and include a contingency to reduce lag times 
between sampling and analysis of eggs in the river. In addition, the plan needs to detail 
how natural variances in Striped bass recruitment in the river will be monitored and 
correlated to evaluate potential negative recruitment effects related to Project 
activities. 


e in view of the very high concentrations of sediments in the Estuary, the potential for 
sedimentation and blinding of the mixing channel berm interstices is unknown and 
could potentially be significant, even with the airline. Blinding of the interstices of the 
rock pile would greatly reduce mixing of the brine prior to discharge to the channel's 
water column. The potential for this to happen is unknown. Recommend that modeling 
prior to construction and ongoing monitoring after construction occur to confirm the 
issue is not creating unacceptable impacts. 


Section 5.0 Study Limitations 


CRA was provided data from KMKNO for this review that has been relied upon for the 
conclusions reached in this report. CRA also used publically available information as referenced 
in the report that has been relied upon. This report is intended solely for the Client(s) 

named. The material in it reflects our best judgement in light of the information available to 
CRA at the time of preparation. No portion of this report should be used as a separate entity, 
as it is written to be read in its entirety. Any use which a third party makes of this report, or 
any reliance on or decisions to be made based on it, is the responsibility of such third parties. - 
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Appendix A 


List of Documents as Provided by Alton Gas to KMKNO 
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[Name > à  —— (J — — — , ~ jAuthor/Publisher 


Meeting Summary from meeting with NSEL, DFO, 
Municipality of Colchester 


Meeting Summary from Aug 30, 2006 meeting with NSEL, DFO, 
Municipality of Colchester. Alton and Jacques Whitford present Project 
overview, Regulatory Requirements, Research Status, Scope of 
Assessment, plans for public consultation arid first nation involvement. 


includes Project Overview, Schedule, Environmental Planning Process, 
Regulatory Framework, Public consultation, Environmental and 
Socioeconomic Scoping (summaries of proposed VECs and rare species 
surveys) iC 

Email correspondence with DFO and publie invitation to Nov 22, 2006 
Public Open House in Brookfield ` 


Agenda from meeting with NSEL, DFO, 
Municipality of Colchester (Includes Info sheet) 


Alton Open House Invitation 


Notes for Jan 24 2007, General, fairly detalled, Project Description 
followed an update on the progress of EA preparation, Description of 
Existing conditions (Shubenacadie River, Stewiacke River, Estuary, 
Cobequid Bay and Tidal conditions, descriptions and current conditions 
of fish species such as Bass, Salman, and Sturgeon as well as their 
relationships with salinity) and a list of seven (7) potential 
environmental interactions which Alton would he focused an 


Aquatic Environment Discussion Paper Draft 


Proponent proposes diffuser options, DFO notes challenges with using 
effluent ponds. DFO suggests proponent completes species list and 
analyzes spawning seasons. Salinity levels from releasing brine into the 
ocean becomes main topic, DFO nates that there are a few 
uncertainties with the project but no major Issues 


m DFO summary of Jan 24, 2007 meeting with Alton Gas. Includes 
Conceptual Draft of the project site around the Shubenacadie and 


Note to File as Fisheries and |, us o" 
i dë E EENEG s= 'Stewlacke Rivers. ` ia m 
Vanessa Margueratt, Ç 
Draft EA Document (first Page) [MEMO] Environmental Assessment ` !16-Apr-07 Memo attached to DRAFT Environmental Assessment and circulated to 
Officer (DFO) DAF, EC, CEAA, DNR, and NSEL 


Meeting Notes from meeting between JWEL, 
Landis Energy, and DFO 


16-May-07 
E Estuary. + St ne, ne MER A 
po  — foma DFO response to Jacques Whitford Striped Bass monitoring prop 
e Includes a number of proposed changes EN 


Melanie M Pepsi, Rod Bradford (DFO) email response to Jacques Whitford proposal to 
aies conduct bass studies. Includes graphs of Striped bass egg production 


Jacques Whitford) 


Email to NSEL from DFO including comments from DFO on the Draft 
report- Environmental Registration for the Proposed Alton Natural Gas 
Storage Project 
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FO receives final report Environmental Re Y 
EA Final Report (First Page) Candace Harding (For DFO) ` [9-Jul-07 


Jul-07 | 
Jul, 2007 


81-Jul-07 


DFO Maritimes Science Branch review of Environmental Assessment 
Registration Document for the Alton Natural Gas Storage Proposal on 
May 24, 2007. DFO concluded that the Environmental Registration did 
not present sufficient Information to enable full evaluation of a risk 
assessment of potential impacts to species at risk. Recommended a DFO 
led peer review meeting to discuss additional mitigation and monitoring 
options. 


Scientific Review of Environmental Registration 
Documents 


DFO communicates that "Final Report, Environmental Registration for 
the Proposed Alton Natural Gas Storage Project" July 14 2007 failed to 
provided adequate information to support predictions that Fish and 
Fish habitats in the area would be unaffected by proposed work, Three 
main concerns 1) Withdrawal of water from Shubenacadie River 2)Brine 
Discharge into Shubie River 3} Sediment Discharge in Shuble River 


Letter to Vanessa Margueratt (NSE) Melanie MacLean (DFO) 


Letter from the Minister (Mark Parent) to Alton Gas requesting 
additional Information on Fish ad Fish habitats as wall as details of 
discussions with First Nations before a final decision can by made. 


BE Y Draft Agenda for Alton meeting with NSEL/OFO to provide information 
LC HEN ke ke ez 


Design Concept Drawings — — Wim M. Veldman (for AltaGas |15-Sap-07 Draft Design Drawings of the Mixing Channel and the Intake. 


[Unfinished draft discussing Salt Geology, Source of leach water, Cavern 
Environmental Discussion Paper AltaGas Ltd. ? IMining Discussion, Water Treatment, Plant water and Brine Handline, 
Field Data Overview Sept, 2007 


Insolubles encountered during mining, Brine Return, Mining Operation, 
Hydretechnical Assessment 


Mark Parent Letter in Responses to EA Mark Parent (NSEL) 


and Safety and Contro! instrumentation. 

Presentation on field research conduction between June and 
September 2007. Graphs on Salinity, Rainfall effects, and Tidal Cycle. No 
written details mostly images. S 
Hydrotechnical Assessment of the Outfall and Intake Facilities 
Shubenacadie River. Presentation covering Hydraulic and saline 
characteristics of the Shubie River. Outlines options for 
outlet/Discharge Facility Includes rational for design selection, Includes 
modeling for salinity levels during discharge (1 day, 2 weeks, constant 
brine discharge variable brine discharge, etc.). Description of water 
intake facilities ` : 


Presentation on Brine disposal options, leach water sources and 
Bob Ramsay (for AltaGas Ltd.) |??? solution mining. Srnall presentation mostly images, no real written 
details. 


Jim Warner (For AltaGas Ltd.) 


?? 
(for AltaGas Sept, 2007 


Surface Facilities & Cavern Engineering 
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Name —  .— — — .  _ (Author/Publisher Date — ___ (Description [Sources ` Assignmen 
19-Sep-07 


Table of Question and Answer discussion following the presentations => 
Working Session Summary Vanessa Margueratt 


listed above and others presented at that time, Outlines discussion 
KR primarily between DFO and Alton 


mea Biological Impact Statement ^ [ri Environmental 16-Nov-07 TITLE PAGE ONLY (Full Documentat bottom of List) ` 


IEA Report Supplemental information (title page) [Jacques Whitford TITLE PAGE ONLY 


DFO's review of the supplemental information Alton provided at the 
request of the Minister. DFO was still not comfortable providing final 
impact predictions and asked for additional information. DFO requests 
more Information on sedimentation, salinity, and flow alterations, 


{Mark Parent (NSEL) 
NSEL 


Chart summarizing Data Collection plans for water quality around the 
Water Intake Structure, Mixing Channel, and Estuary. 


DFO (HPSD) 


Summary of DFO and Alton meeting. Topics covered: Data Sharing 


DFO (HPSD) Agreement, Striped Bass, Historical Data, DFO recommendations to 


2008 Alton Report FINAL March 2009 (title page) 


DFO Catch Report 2008-451 DO Nov, 2009 


DFO Request for Additional Information 


Plan for Mixing Channel & Cross Section i 
Pian for Mixing Channel 


AtlaGas Ltd. 


16 and November 13 2008. Also contains table of species caught other 
than striped bass. š 


Request for Alton to provide DFO with details on the final design of the 
infrastructure around the Shubenacadie River outlined in the EA, 


Design plans/drawing for Mixing Channel with cross section 
Design plans/drawing for Mixing Channel 


Dr. Jim Buston of the NSAC provides a summary of the work conducted 
Duston Letter to Claytor under license # 322475 to collect striped bass eggs and rear larvae to 
conduct masters level research at Dalhousie U. 


s.19(1) 


000272 


C. Reesor and 1. Duston (NSAC 
Alton report Final Dec 15 2009 (title page) Department of Plant and 11-Dec-08 
Animal Science) 


Cooke, Duston, and Bradford 
Temp & Salinity Effects Journal Article (Published by American 
Fisheries Society) 


Data Use Agreement DFO/AtlaGas Ltd. 


DFO Letter of Advice Melanie MacLean {DFO} 5-Nov-10 


Jim Duston (NSAC Department 
iiic dona as 


Melanie MacLean (DFO) 


G.Stewart J.Dusten (NSAC 
Shubenacadie River Survey 2010 (title page) Department of Plant and 18-May-11 


—— —  -. iim Dustan (NSAC Department 
Catch E part Dec 2011 Duston of Plant and Animal Science] | lid Dec-11 


Reesor Thesis Temporal Distribution Morone ... 
(Title Page) 


ee from m "Shubenacadie R River Survey 2008 & 2009: striped bass 
and Mysid abundance at the Alton diversion site, a summary report. 
Paper compares 2008 and 2009 striped bass egg, larvae, and juvenile 
populations and notes that there were more eggs in 09 but fewer larvae 
and juveniles due to higher rainfall, and Interactions with tide heights 
and water temperature. 


"Temperature and Salinity Effects on Survival and Growth of Early Stage 
Shubenacadie River Striped Bass" Published article based on research 
using striped bass determining ideal temperature and salinity levels for 
growth. 


Letter From DFO stating that the Alton proposal is not likely to 
contravene the Habitat Management Program of the Fisheries Act or 
the Species at Risk Act and that no formal approval fram DFO is needed 
to proceed with developments along the Shuble River. 


Catch report for License #325881 sampling from May 13 to September 
27 2010 on the Shuble River. Striped Bass, nlankton, flounder, elvers, 
tom cod, gaspereau D 

Raw Tag Data for Atlantic Salmon and Striped Bass 


Title page only, Shubenacadie River Survey 2010; Temporal and spatial 
distribution of striped bass early life stages 


Catch Report for license # 325881 and 330517 


Temporal Distribution of Morone Saxatilis Eggs and Larvae and 
Seems Americana In the Shubenacadie bud TITLE PAGE ONLY 


Shubenacadie River Monitoring 2012 season 2008 
12 Review (Title Page) 


‘Spatio-Temporal! Distribution of Eggs and Age-o Striped Bass (Mornone 
Saxatilis) in the Shubenacadie River Estuary. TITTLE PAGE ONLY 


TITLE PAGE ONLY 


Catch Report March 2013 Duston 


Details of catch record of License #325881 and scientific activities 
associated with the specimen caught in May ta Nov 2012 


Jim Duston (NSAC Department 


Catch Report Jan 2014 Duston of Plant and Animal Science) 


Details of catch record of License #325881 and sclentific activities 
assoclated with the specimen caught In May to Nov 2013 
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DFO review of Alton Natural Gas Estuary Monitoring Plan. (Full 
document) Review of monitoring programs. Recommends completing a 
study to determine median toxicity threshold of brine water and it's 
constituants on Striped Sass eggs, larvae and juveniles. includes 
description of monitoring summary of data collected and a draft design 
of the facility, 
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DFO Recommendations to David Birkett Mark McLean (DFO) 


Communications between Bob Rutherford of Thaumas Environmental 
Consultants for Alton and Leanda Delaney of DFO in reference to a 
correction on dates for Juvenile bass migration. includes Alton Natural 
he Gas Estuary Monitoring Plan, 


Jim Duston (NSAC Department Details of catch record of License #325881 and scientific activities 
Catch Report Nov 2014 Dustan of Plant and Animal Science) associated with the specimen caught in tal 


May 2014 Data Collection & Monitoring Email & 
Documents 


DFO/AtlaGas Ltd./Thaumas  |Various, Late 2014 


EE war 


J.Duston and C.Reesor (NSAC Shubenacadie River Survey 2008: Striped bass and other Geh and ` 
2008 Alton Report FINAL March2009 Department of Plant and invertebrates, Discusses bass egg quantities as wall as mysld shrimp due 
Animal Science) m ve to their relation to salinity. | 


Striped bass and Mysid abundance at the Alton diversion site, a 
C.Ressor arid J.Duston (NSAC summary report, Paper compares 2008 and 2009 striped bass egg, 
Department of Plant and 11-Dec-09 larvae, and juvenile populations and notes that there were more eggs In 
Animal Science) o9 but fewer larvae and juveniles due to higher rainfall, and interactions] 
HEEN tide heights and water temperature. 
Summary of Groundwater Monitoring program up to November 2014. 
- S Includes Domestic Well Survey (Jacques Whitford), Baseline 
AtlaGas Ltd.) Groundwater Monitoring Program (Stantec) with specific, individual 
well details. ` Mates 
Response to biological questions brought up during public and 
regulatory review of Jaeques Whitford written Environmental 
Registration. Includes design of mixing channel, water intake, outfail, as 
[well as a list of major species anticipated to affect the project. 
Application and Full Environmental Management Plan detailing 
[operation and design of Alton Gas Brine Storage Facility. 
Shubenacadie River Monitoring 2014, Details of 2014 Striped Bass 
spawning as well as salinity trends and various other changes within the 
river. 
Details of catch record of License #325881 and scientific activities 
associated with the specimen caught in 2011 

Catch report for License #325881 sampling from May 13 to September 
of Plant and Animal Sci Science) 27 2010 on the Shubie River, Striped Bass, plankton, flounder, elvars, 
- _ - tom cod, gaspereau 

Jim Duston (N: Details of catch record of License #325881 and scientific activities 
Catch Report Jan 2014 Duston of Plant and Animal Sclence) associated with the speciman caught in 2013 


Jim Duston (NSAC Department Details of catch record of License #325881 and scientific activities 
Catch Report March 2013 posten of Plant and Animal Science! sac associated with the specimen caught In May to Nov 2012 


Thaumas Environmental 


Alton Gas Project Biological Impact Statement Consültarits Ltd; 


26-Sep-14 


Alton Gas Application for Approval to Operate 
Brine Storage Facility Sept 2104 


Marina Ritchie (WSP) 


Jim Duston (NSAC Department 
of Plant and Animal Science) 


Alton Report 2014 February 20 FINAL 17-Feb-15 


Jim Duston (NSAC Department 
of Plant and Animal Science) 


Catch Report Dec 2011 Duston 30-Dec-11 


Catch Report Jan 2011 Duston 
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. JefPlantand Animal Science) ` associated with the specimen caught in 2014 

Catch numbers from Jim Duston to the DFO for May 16 to Nov 13 2008 

Striped bass eggs, larvae, found as well as other species caught 

Catch numbers from Jim Duston to the DFO for 2009 Striped bass young 

as wall as other species caught 

Master's Thesis Striped Bass Study in Shubenacadie Estuary from May 

to September 2010 and 2011. Studies effects of salinity and water 
temp. 


Pe 


Master's Thesis which directly references the Alton Brine Discharge and 
its effacts on mysids and stripped Bass eggs, larvae, and young In the 
Shubie-Stewlacke River. includes results of analysis from salt cores, 
discussion of intake pipes effects, and brine compasition 


Saxatilis Eggs and Larvae july 2012 


Shubenacadie River Monitoring 2013 


Shubenacadie River Monitoring Report 2011 Jim Duston (NSAC Department 
Season of Plant and Animal Sclence) 


Shubenacadie River Monitoring 2012 season, Jim Duston (NSAC Department 2012 Study of Shubie-Stewlacke river, includes review of 2008-20012 
2008-12 review of Plant arid Animal Science) period 


Shubenacadie River Survey 2010 


Supplemental Information to the EA es requested by the minister, 
‘Supplemental Information for the Proposed Alton 
Natural Gas Storage Project (EA 2007) 


attempts to address ministers questlons about: First Nation 
communications and Fish issues; Water Intake, Brine Discharge, 
Sedimentation 

EA document prepared with regard to the development of the Natural 
Gas pipelines, includes assessments of VECs such as Fish and Fish 


Alton Natural Gas Pipeline Assessment 
Registration 


2341 SERIES-14, Storage of hydrocarbons in 
underground formations and Z341,4-14, Salt CSA 2014 
cavern waste disposal ` = dä 


lul-12 Habitats, rare vascular plants, wetlands, wildlife and wildlife habitats, 
groundwater resources, land and resource use, and archaeological and 
heritage resources, _ 


CSA standards for storing hydrocarbens in underground formations 


Additional Documentation Reviewed 
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-DRAFT- 
Definition and Determination of Peak Spawning Events During Which Brine 
Discharge Will Be Curtailed 


CRA Recommendation: 


“Recommend that the proposed monitoring plan clearly define "peak spawning events” 
for discontinuing brine discharge and include a contingency to reduce lag times between 
sampling and analysis of eggs in the river. ” (CRA report, section 4, page 13) 


Action: 


Through the river monitoring process Alton became aware of the significant number of striped 
bass eggs passing by the site during spawning. Although not required, Alton decided to commit to 
a precautionary approach and significantly reduce or stop introducing brine into the channel and 
total water withdraw when stripe bass spawning events take place. 


Researchers at Dalhousie University have been classifying “peak spawning" on the Shubenacadie- 
Stewiacke river as spawning events were over 1000 egg/m? are detected. However, the adult 
striped bass population is at a record high and to anticipate that the very large number of eggs 
detected will remain extremely high for the foreseeable future would be naive. Therefore, a more 
precautionary approach will be implemented were brining and water withdrawal is stopped or 
significantly reduce during stripe bass spawning events. 


Eight years (2008-2015) of monitoring striped bass eggs through plankton net tows, revealed the 
initial large spawning event takes place after May 15, and is strongly associated with the 
Shubenacadie-Stewiacke estuary water temperature warming above 12°C. There is less than 1°C 
difference in water temperature between the Alton site and the spawning grounds (Fig. 1). 


Starting on May 1 of each year water temperature will be monitored continuously and 
degree days above 12?C calculated. Degree days is a measure of how much warming (in 
degrees) and for how long (in days) the water temperature is above a certain level. In 5 of 
7 years (2015 data not available yet), the initial big spawning event occurred when the 
estuary warmed between 11 and 18 degree days (°D) above 12°C (Table 1). 


Weather forecasts will also be closely monitored in anticipation of spawning events. After 
May 15 of each year if the water temperature is above 12?C Alton will start reducing its 
maximum daily brining rate or stopped in anticipation of a large spawning event. Once the 
decision is made to stop discharging brine, the shutdown of the brine outfall can occurs 
within a few minutes. 
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In addition to monitoring of water temperatures and weather forecasts, 


Known striped bass spawning locations will also be closely visually monitored for 
indication of spawning events. 


Plankton net tows will be conducted at the Alton site to detect the presence of striped bass 
eggs. Beginning May 10 daily plankton net sampling will occur every ten minutes through 
the 90 minute flood tide. Flood tide sampling is an efficient means of capturing organisms 
suspended in the water column that have come downstream over the previous eleven hour 
ebb tide. The striped bass spawning season typically consisted of two to four large episodes 
where over 100 eggs/m? are detected, with several smaller events «10 eggs/m?, occurring 
over a two to three week period (Fig. 2). 


Annual facilities maintenance will be scheduled to start the week of May 19%, which 
typically last two weeks, however brining can be halted earlier if water temperatures 
indicate a spawning event is imminent. 


Variability through the spawning season and adaptive management for determining when to re- 
start the water withdrawal and brine discharge; 


Each year following the first big spawn, newly fertilized eggs were detected almost daily 
if the estuary remained >14°C, different cohorts were mixed together by the ebb and flow 
of the tide. The 2012 spawning season was compressed between May 17 and June 5, 
associated with warm dry weather kept the estuary stable at 16-18°C (Figure 2). By 
contrast, a cessation of spawning was associated with the estuary cooling from >16°C to 
11°C in both 2010 (May 25 to June 2) and 2011 (June 10 to 16; Fig. 2). 


The predictability of the first spawning event is fairly dependable and shut down will be 
tailored around that. However, given the variability in the length of the spawning season, 
eggs >10/m° were detected for 12 and 31 days from 2008 to 2014, adaptive management 
will be an essential part of re-start. | f 


Following the two consistent weeks of shut down the progression of the spawning season 
will be assessed, taking into consideration how many spawning episodes have taken place, 
the size of the spawning's and the water temperature variability through the season. If 
several spawning episodes take place within a two week, warm and dry period, re-start may 
be initiated. However daily plankton net tows, water temperature and visual up-stream 
monitoring will take place for the subsequent two weeks. If an additional large spawning 
episode is detected brining level with be reduced or discontinued once again. 


Keeping in mind that when very low numbers of striped bass eggs are present in the estuary 
the possibility of entrapment is near zero. The Biological Impact Statement, within Alton's 
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supplemental EA (Appendix C), estimated “Our of 100 drifting eggs and larvae, based on 
water flow, 86 will pass in the river, and 14 will enter the mixing channel and potentially 
0.01 to 0.15 will enter the intake. The faster flow and turbulence pattern at right angles to 
the intake will reduce the potential entrapment of eggs and larvae to near zero.” (Jacques 
Whitford. 2007b). 


Considering the presence of striped bass larvae near the Alton site; 


The density of striped bass larvae at the Alton Site was much lower than eggs, and varied 
considerably between years. Most notably, in 2009 a total of only 458 larvae were collected 
at the Alton Site during the ebb tide and mean daily density «1/m?, 0.03% of the number 
of eggs counted (Figure 2). By contrast, in 2012, the mean daily density of larvae was 
>1000/m° for several days in late-May, 6.25% of the number of eggs caught (Figure 2). 
The presence of larvae at the Alton Site was largely dependent on salinity; they were absent 
if the ebb tide water was fresh, and their concentration highest at 1 to 4 ppt salinity. By 
early July, striped bass were rarely caught in plankton net tows in the main channel, 
associated with their transition from larvae to juvenile and migration to the margins. 


25 | —= Alton Gas Site 


=== Lower Stewiacke 


20 Ts Downstream Hwy 102 bridge 


| Old Hwy #2 bridge 


= 
UA 


T ~3¢=CN train bridge 


10 + 


Water temperature (^C) 


un 


rer — H—— €  —  — — t= 
11-May 21-May 31-May 10-Jun 20-Jun 30-Jun  10-Jul 
Date 


lI-Apr ll-Apr 21-Apr  1-May 
Figure 1. Daily mean water temperature (°C) from April 11 to June 29, 2012 collected from five 
conductivity-temperature-depth loggers on the Shubenacadie and Stewiacke Rivers. Loggers 
were positioned at the Alton Gas Site (river km 25 Shubenacadie), Lower Stewiacke River (rkm 
0.7 Stewiacke), downstream of the Highway 102 Bridge (rkm 2 Stewiacke), old highway #2 
bridge (rkm 4 Stewiacke) and the Canadian National train bridge (rkm 8.7 Stewiacke). 
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Table 1. Striped bass initial large spawning episode over seven years in the Stewiacke River as 
judged by egg collections down-estuary on the Shubenacadie River (rkm 25) relative to degree 
days (^D) accumulated above 12 °C and duration of warming trend 


i i Mean temperature at 
Yeat Initial big spawn ^ Degree days >12°C Duration warming trend D 


(days) spawning (°C) 
2008 01-Jun 11.3 5 _ 128 
2009 24-May 13 3 16.1 
2010 16-May 16.2 12 12.3 
2011 22-May 5.6 4 12.2 
2012 17-May 19 7 16.5 
2013 26-May 5.5 6 14.5 
2014 20-May 17.2 6 14.6 


Figure 2. Daily mean density per cubic meter of water filtered of striped bass eggs (black circles) 
and larvae (grey circles) over seven years in the Shubenacadie River estuary at the Alton Site 
(rkm 25). Each coordinate is a mean of between 3 and 10 plankton net tows in the main channel 
over several hours through the ebb tide. Daily mean water temperature (solid line) and daily 
rainfall (grey bars) are also shown. 
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Meeting Notes — Alton May 27, 2015 


Present: Jack MacNeil, Kevin Bekkers, Jay Brenton, Michael Bird, Lee Anne Crouse, Jordan , Dave 
Mackinnon, Sam Hines, Heather Potter, Alex Denis 


NSE, EA Branch- Helen MacPhail 
NSE still waiting for help from Bruce Langille with security for gas pipeline in Protected Water Area. 


Preparing responses to Sipek' letters of April 21 and 23. Will be sending out to gov. group for input and 
review. 


Minister granted 2 yr. commencement of work till May 21, 2017. 


Alton have indicated they intend to carry out field work on the small re-alignment. They have been 
advised that communication with the Mi’kmaq and public is crucial. 


Action - Helen M. will report back on word from Bruce Langille re: security for the gas pipeline. 


Preparing responses to Sipek' and may be looking for additional input and will share drafts with gov. 
group. 


Will circulate latest updates and link to shared drive. 


Will contact Alton to ask for the details of the field work they are proposing for the small re-alignment 
along with details of any permits or approvals. Done 


NSE Regional Office — Jay Brenton 


Draft Industrial Approval for Operation of the Brine Storage Pond will be shared with gov. group shortly. 
Recognize that revisions may be needed in response to KMK's independent review. Still waiting for 
additional information from the company re: NORMs. 


Action — Draft IA to be shared with gov. group. 


To confirm if any further NSE Industrial Approvals are required, particularly with respect to the 
compressor. 


Inspector to visit site on June 3 to review 30 m setback from wetlands and watercourses. 
DFO - Jack MacNeil 

Nothing new to report. 

OAA - Heather Potter 


Reported that there are weekly updates with OAA from the KMK. OAA has a copy of the independent 
review work plan. A draft of the KMK's independent review is expected June 26 with the final due on 
July 10. 
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NSE, Protected Areas — Dave MacKinnon 
Reported that he is trying to contact Northern Pulp to discuss the possible land swap. 
DNR - Sam Hines 


On May 19, 2015 the application was received for the Crown Land Lease which has been sent for an 
internal review. This review is anticipated to take 3-4 weeks. 


Action: DNR working on the letter of authority for the Crown Land Lease . 
DNR working on the easement template for the gas pipeline 


NS Agriculture — Kevin Bekkers 


Goal is to have river access agreement in place by June 15, 2015, pending consultation with Mi’kmaq. 


Provided some background as to how the dyke was breached and where things go from here. 
CCH- Sean Weseloh McKeane 


Alton will need an archeological permit for the gas pipeline project (including field work re: re- 
alignment), which they have not yet applied for. 


NS Energy - Michael Bird 


Alton will need to apply to the UARB for approval to build and operate pipeline and caverns. 
Consultation rests with Dept. of Energy for this piece. 


There was discussion about the need for a compressor for the project. 
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CT 
NOVA SCOTIA 
36 Inglis Place 902 893-5880 T 


Environment — ` l Truro, Nova Scotia 902 893-0282 r 
Environmental Monitoring and Compliance Canada B2N 4B4 www.gov.ns.ca 


Our File Number: 92100-30-TRU-2008-061384-A03 


WSP Canada Inc. 

c\o Ms. Marina Ritchie 
1 Spectacle Lake Drive 
Dartmouth, NS 

B3B 1X7 


Dear Ms. Ritchie: 


RE: Approval to Operate - Brine Storage Pond 
Approval No. 2008-061384-A03 
PID # 20076386 


Enclosed please find Approval # 2008-061384-A03 ` issued to Alton Natural Gas 
Storage LP. to operate the Brine Storage Pond and associated works at Fort Ellis, 
Colchester County, Nova Scotia. Please ensure the original approval is forwarded to 
the approval holder. 


Strict adherence to the attached terms and conditions is imperative in order to validate 
this approval. 


Despite the issuance of this Approval, the Approval Holder is still responsible for 
obtaining any other authorization which may be required to carry out the activity, 
including those which may be necessary under provincial, federal or municipal law. 


Should you have any questions, please contact Kelly D McNally, Northern Region, 
Truro Office at (902) 893-5880. 


Yours truly, 


Brad Skinner 
District Manager 


cc David Birkett, Alton 
Eimas #: 2008-061384-A03 
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ERST 


NOVA SC 


APPROVAL 


Province of Nova Scotia 
Environment Act, S.N.S. 1994-95, c.1 


APPROVAL HOLDER: Alton Natural Gas Storage LP. 


SITE PID: 20076386 
APPROVAL NO: 2008-061384-A03 
EXPIRY DATE: March 1, 2025 


Pursuant to Part V of the Environment Act, S.N.S. 1994-95, c.1 as 
amended from time to time, approval is granted to the Approval 
Holder subject to the Terms and Conditions attached to and forming 
part of this Approval, for the following activity: 


Operation of a Brine Storage Pond, and associated works, at or near 


Fort Ellis, Colchester County in the Province of Nova Scotia. 


Administrator 
Brad Skinner 


Effective Date 
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TERMS AND CONDITIONS OF APPROVAL 


Nova Scotia Environment 


Approval Holder: Alton Natural Gas Storage LP. 


Project: Brine Storage Pond Operation 

Site: Fort Ellis, Colchester County 
PID # 20076386 

Approval No: 2008-061384-A03 

File No: 92100-30-TRU-2008-061384-A03 

Map Series: 11E/03 


Grid Reference: E469700 N5001050 


Reference Documents: 


- Application dated October 25, 2014 and/attachments. 

- Environmental Management Plan - Operation of Brine Storage Pond and 
Associated Facilities, Alton Natural Gas Storage LP., dated October 6, 
2014, as prepared by WSP Canada Inc. 

- Alton Natural Gas Estuary Monitoring Plan-as submitted to DFO. 

- Letter dated August 1, 2014 from Mark McLean of Fisheries and Oceans 
Canada to David Birkett of Alton Natural Gas Storage LP. regarding their 
review of the Estuary Monitoring Plan. 


Definitions 


a) “Act” means the Environment Act S.N.S. 1994-1995, c.1 and includes all 
regulations made pursuant to the Act. 


b) "Department" means the Northern Region, Truro Office, of Nova Scotia 
Environment located at the following address: 
Nova Scotia Environment 
Compliance Division 
Northern Region, Truro Office 
36 Inglis Place, 2^? Floor 
P.O. Box 824 
Truro, Nova Scotia B2N 4B4 


Phone: (902) 893-5880 
Fax (902) 893-0282 


c) 


d) 


-2- 


“Facility” means the Brine Storage Pond and associated works. 


"Minister" means the Minister of Nova Scotia Environment. 


Scope of Approval 


a) 


b) 


c) 


This Approval (the "Approval") relates to the Approval Holder and their 
application and supporting documentation, as listed in the reference 
documents above, to Operate the Facility, situated at or near Fort Ellis, 
Colchester County (the "Site"). 


The Facility shall be operated as outlined in the application for industrial 
approval dated October 25, 2014 and supporting documentation. 


The Site shall not exceed the area as outlined in the application and 
supporting documentation. 


General Terms and Conditions 


a) 


c) 


The Approval Holder shall operate the Facility in accordance with provisions 

of the: à; 

i) Environment Act S.N.S. 1994-1995, c.1, as amended from time to 
time; | 

i) Regulations, as amended from time to time, pursuant to the above Act; 


The Approval Holder is responsible for ensuring that they construct the 
Facility on lands which they own or have a lease or written agreement with 
the landowner or occupier. The Approval Holder shall be responsible for 
ensuring that the Department has, at all times, a copy of the most recent 
lease or written agreement with the landowner or occupier. Breach of this 
condition may result in cancellation or suspension of the Approval. 


If there is a discrepancy between the reference documents and the terms 
and conditions of this Approval, the terms and conditions of this Approval 
shall apply. 


The Minister or Administrator may modify, amend or add conditions to this 
Approval at anytime pursuant to Section 58 of the Act. 


This Approval is not transferable without the consent of the Minister or 
Administrator. 


(i) If the Minister or Administrator determines that there has been non- 


compliance with any or all of the terms and conditions contained in this 
Approval, the Minister or Administrator may cancel or suspend the 
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Approval pursuant to subsections 58(A)(1) and 58(A)(2) of the Act, 
until such time as the Minister or Administrator is satisfied that all terms 
and conditions have been met. 


(ii) Despite a cancellation or suspension of this Approval, the Approval 
Holder remains subject to the penalty provisions of the Act and 
regulations. 


The Approval Holder shall notify the Department prior to any proposed 
extensions or modifications of the Facility, including the active area, process 
changes or waste disposal practices which are not granted under this 
Approval. An amendment to this Approval will be required before 
implementing any change. Extensions or modifications to the Facility may 
be subject to the Environmental Assessment Regulations. 


Pursuant to Section 60 of the Act, the Approval Holder shall submit to the 
Administrator any new and relevant information respecting any adverse 
effect that actually results, or may potentially result, from any activity to 
which the Approval-relates and that comes to the attentionrof the Approval 
Holder after the issuance of the Approval. 


The Approval Holder shall immediately notify the Department of any 
incidents of non-compliance with this Approval: 


The Approval Holder shall bear all expenses incurred in carrying out the 
environmental monitoring required under the terms and conditions of this 
Approval. 


Unless specified otherwise in this Approval, all samples required to be 
collected by this Approval shall be collected, preserved and analysed, by 
qualified personnel, in accordance with recognized industry standards and 
procedures. 


Unless written approval is received otherwise from the Administrator, all 
samples required by this Approval shall be analysed by a laboratory that 
meets the requirements of the Department's "Policy on Acceptable 
Certification of Laboratories" as amended from time to time. 


The Approval Holder shall submit any monitoring results or reports required 
by this Approval to the Department. Unless specified otherwise in this 
Approval, All monitoring results shall be submitted within 30 days following 
the month of monitoring. 
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o) 


The Approval Holder shall ensure that this Approval, or a copy, is kept on 
Site at all times and that personnel directly involved in the Facility operation 
are made fully aware of the terms and conditions which pertain to this 
Approval. 


Signage including emergency telephone numbers and contacts are to be 
posted at the entrance to the Facility. 


Facility Operation 


a) 


The site shall be developed and maintained to prevent siltation of the 
surface water which is discharged from the property boundaries into the 
nearest watercourse or beyond the property boundary. Erosion and 
sedimentation controls are to be in place as required to ensure Site runoff 
does not exceed the discharge limits contained herein. 


No authority is granted by this Approval to enable the Approval Holder to 
discharge surface-water beyond the property boundary and onto adjoining 
lands without the authorization of the affected landowner(s). The Approval 
Holder shall ensure that the following discharge limits are met forany water 
which is discharged from the Site to a watercourse or wetland: 


Clear Flows (Normal Background Conditions): 

i) | Maximum increase of 25 mg/l from background levels for any short 
term exposure (24 hours of less) 

i) Maximum average increase of 5 mg/l from background levels for 
longer term exposure (inputs lasting between 24 hours and 30 days) 


High Flow (Spring Freshets and Storm Events) 

i) | Maximum increase of 25 mg/l from background levels at any time 
when background levels are between 25 mg/l and 250 mg/l 

ii) Shall not increase more than 1096 over background levels when 
background is > 250 mg/l 


pH 
i) | Maximum 5 to 9 in grab sample 
ii) Maximum 6 to 9 as a Monthly Arithmetic Mean 


TPH 
i)  s15mgl 


The level of the brine in the brine retention pond and the flow of brine from 


the retention pond to the mixing channel shall be monitored continuously 
when brine is stored in, or released from, the retention pond. 
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Water salinity and temperature monitoring shall be conducted using 
Conductivity, Depth, and Temperature (CDT's) arrays placed in the center 
of the mixing channel at 5 meters either side of the toe of the brine water 
outfall, within the mixing channel, as specified in the DFO accepted 
monitoring plan (bottom, 1.5m, 3.0m, 4.5m depths). 


Conductivity, Depth, and Temperature (CDT's) monitors shall be placed on 
the bottom of the mixing channel at each end of the channel. 


Data from the CDT's shall be recorded at 10 minute intervals and 
collected/down loaded daily for the first week brine is released into the 
mixing channel, then three times a week until full brining is achieved. The 
approval holder may reduce the frequency of data collection based on 
written consent from the Department. 


From April 15'^ until September 30" annually, when brine water is being 
released into the mixing channel, salinity levels at the outlet of the mixing 
channel shall be-no-more than 7 ppt (parts per thousand) above background 
levels (levels measured at the inlet of the mixing channel at the time of the 
reading). 


From October 1* until April 14‘ annually, when-brine water is being 
released into the mixing channel; the one hour averages for salinity at the 
mixing channel outlet shall be maintained below. 28 ppt with no single result 
exceeding 35 ppt. 


The Approval Holder shall immediately reduce the volume of brine water 
being discharged to the mixing channel if the salinity levels measured at the 
outlet of the mixing channel exceed the levels specified in this approval. 


The Approval Holder shall maintain an issue/complaint monitoring program 
as outlined in the Environmental Management Plan submitted with the 
application for approval. Reports from this program are to be included in 
the quarterly reports required in Section 10 of this approval. 


The Approval Holder shall maintain an Emergency Response and 
Contingency Plans as outlined in the Environmental Management Plan 
submitted with the application for approval. 


Particulate Emissions (Dust) 


a) 


Particulate emissions shall not exceed the following limits at or beyond the 
Site property boundaries: 
Annual Geometric Mean 70 ug/m? 
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d) 


uis 


Daily Average (24 hr.)120 ug/m? 


Monitoring of particulate emissions shall be conducted at the request of the 
Department. The location of the monitoring station(s) for particulate will be 
established by a qualified person retained by the Approval Holder and 
submitted to the Department for approval, this may include point(s) beyond 
the property boundary of the Site. 


When requested, suspended particulate matter and PM:0 shall be 
measured by the EPA standard; EPA/625/R-96/010a, or equivalent 
acceptable to the Department. 


The use of used oil as a dust suppressant is strictly prohibited. The 
generation of dust from the Site shall be suppressed as required. 


Sound Levels 


a) 


Sound levels measured at the Site property boundaries shall not exceed the 
following equivalent sound levels (Leq): ; 
65 dBA 0700-1900 hours (Days) 

60 dBA 1900-2300 hours (Evenings) » 

55 dBA 2300-0700 hours (Nights) 


Monitoring of sound levels shall be conducted at the request of the 
Department. The location of the monitoring station(s) for sound will be 
established by a qualified person retained by the Approval Holder and 
submitted to the Department for approval, this may include point(s) beyond 
the property boundary of the Site. 


Groundwater 


a) 


b) 


The Approval Holder shall replace at their expense any water supply which 
has been lost or damaged as a result of extracting aggregate. 


A groundwater monitoring well shall be maintained immediately down- 
gradient of the brine storage pond. Baseline groundwater conditions shall 
be established before Facility operation commences. Groundwater shall be 
monitored for pH, conductivity, chloride concentration, and salinity. 


Spills or Releases 


a) 


b) 


All spills or releases shall be reported in accordance with the Act (Part VI) 
and the Emergency Spill Regulations. 


Spills or releases shall be cleaned up immediately in accordance with the 
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Document Released Under the Access to 
Information Act / Document divulgué en vertu 
de la Loi sur l'accés à l'information. 


Act. 
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10. 


-8- 


A spill response and reporting plan shall be maintained by the Approval 
Holder as outlined in the Environmental Management Plan submitted with 
the application for approval. Reports from this program are to be included 
in the quarterly reports required in Section 10 of this approval. 


Rehabilitation 


a) 


The Approval Holder shall provide a rehabilitation plan acceptable to the 
Department at least 60 days before abandoning the site. 


Site Specific Conditions 


a) 


The Facility shall be constructed, maintained and operated as indicated in 
the plans prepared by WSP Canada Inc., dated November 22, 2013 and as 
stamped by R.W. Stephenson, P. Eng. on January 18, 2014. 


The Approval Holder shall sample the cavern brine water for Naturally 
Occurring Radioactive Materials periodically during the development of the 
caverns and submit the results to the Department. 


When solution mining is occurring»the Approval Holder shall prepare and 

submit to the Department quarterly reports, within 30 days following the 

quarter, which includes; 

i) Maximum and minimum levels in the Brine Retention Pond, and 

ii) Maximum levels recorded for each CDT monitor in the mixing channel, 
and all recorded levels which indicate an exceedance of the salinity 
limits established in this approval, with explanations and follow up 
actions for any exceedance, and 

ii) Any complaints received during the quarter and follow up actions 
taken, and 

iv) Any reportable spills and the actions taken to address the release. 
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Alton Meeting 


1.00pm- 3.00 pm Wednesday, September 30, 2015 


Boardroom 18 C, Barrington Tower 


Introductions 
Draft Industrial Approval (Brad Skinner) 
Round table updates (see meeting notes and action items from May 27, 2015) 


Next meeting 
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B» WSP 


September 18, 2015 


Steve Sanford 

Environmental Assessment Officer, Nova Scotia Environment 
Email: Steve Sanford@novascotia.ca 

Phone: 902-424-7630 


5151 Terminal Road 
Halifax, NS B3J 2P8 


Subject: Proposed Re-Alignment Field Truthing (June 2015) 
Alton Natural Gas Pipeline Project 


Dear Mr. Sanford, 


This letter report outlines the findings of our field work completed along the proposed 
re-alignment section of the Alton Gas Line, in response to the NSE EA Branch review 
(see attached email from Helen McPhail dated February 5", 2015) and as follow up 
to our initial report reviewing realignment options (January 7", 2015). 


Wetlands 


WSP encountered and delineated three new wetlands (WL 22, 23 and 24; see Figure 
1, attached) during 2015 field assessments of the proposed re-alignment. WL 23 and 
WL24 are forested wetlands dominated by spruce overstorey and a moss floor. WL 
22 was identified by WSP during the previous field season (2014), and is classified 
as a disturbed shrub swamp, created by recent forestry activity. Wetland delineation 
data sheets are attached. 


Watercourses 


WSP encountered three watercourses along the proposed re-alignment (Figure 1). 
Fish habitat was assessed for each of the watercourses (WC) where the pipeline is 
proposed to cross. The crossing locations had defined banks with no riparian 
wetlands present. The assessment of fish habitat included watercourse 
characterization and water quality parameters as shown in Table 1 and 2. A 
comparison to water quality in typical fish habitat indicates that WC 7 had low quality 
due to low pH and dissolved oxygen parameters. WC 6 is contiguous with WL 12 
and was determined to have fish habitat, based on its water quality, and being 
classified as a third order stream (see Table 1 and 2). No electrofishing was 
conducted due to the potential presence of species at risk (SAR) within the 
watercourse. 


WSP Canada Inc 

1 Spectacle Lake Drive 
Dartmouth, NS B3B 1X7 
T: 902-835-9955 
Www.wspgroup.com 
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B» WSP 


Table 1. Fish Habitat Characterization for the Watercourses Surveyed by 
WSP along the New Proposed Alignment 


Watercourse ID 
Name 


Date of Assessment 


Coordinates (Nad 83) 
(Easting, Northing) 


Watercourse on 1:10000 NSGC 
maps 
Nature of watercourse 


Watercourse crossing proposed 
method 


Potential Fish Presence within RoW 


Potential for SARA Species Present 
within RoW 


Rational for Fish Habitat 
Determination 


Approx. Length of Watercourse in 
RoW (m) 

Average Bank Channel Width (m) 
Maximum Depth (m) 

Bank Stability (Left, Right) 


WC7 
Unnamed Channel 
Jun-15 


483113 m E, 500344 m N 
N 


Narrow headwater 
channel 


Dam and Pump 
N 
N 


Fish Habitat Assessment, 
seasonal flows, no 
connectivity 


25 


0.87 
0.14 
Stable and vegetated 


WC 6 
Watering Brook 
Jun-15 
482659 m E, 5000759m N 
Ke 
3rd Order Stream 
Dam and Pump 
Y 
Y 


Fish Habitat Assessment 


25 


2.4 
0.11 
Stable and vegetated 


Table 2. Water Quality for the Watercourses Surveyed by WSP along the New Proposed Alignment 


Water 
ipsi des Temperature 
(°C) 
WC 7 12.8 
WC 6 16.71 
Page 2 of 4 


Specitic 
pH Conductivity 
(usicm) 
3.87 14 
6.27 139 


Dissolved Dissolved 


Discharge TDS 

Oxygen Oxygen (m?! "tj (g/L) 
(mg/L) (%) : 

6.15 59.5 ND 0.009 

8.47 89.2 ND 0.09 
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B» WSP 


Flora and Fauna 


WSP conducted flora and fauna surveys within the new proposed re-alignment, on 
June 8", 2015 outside the previously studied corridor (Stantec 2011). Transects 
were walked along the new proposed alignment (approximately 1km) by two field 
biologists approximately 20 m apart for rare flora and fauna. WSP did not identify 
any endangered or rare flora or fauna during the field survey. 


A bird survey including transect point counts along the new proposed re-alignment 
(approximately 1 km) was conducted. Two migratory bird species that are listed as 
Sensitive by NSDNR were encountered in suitable nesting habitat. Cape May 
Warbler (Setophaga tigrina — S3B) and Yellow-bellied Flycatcher (Empidonax 
flaviventris - S3S4B) were recorded singing in proximity to WC 7 and WC 6, 
respectively. The Cape May Warbler was identified within the study corridor from 
2011(Stantec). The Atlantic Canada Conservation Data Center (ACCDC) rank these 
birds as S3B (uncommon breeding) and S3S4B (uncommon-fairly common 
breeding). Alton Gas has previously stated that clearing of trees for this project will be 
completed in the winter between September 1° and April 30" to avoid bird breeding 
season, or if clearing/grubbing during bird breeding season NSE will be notified and 
bird nest surveys will occur prior to clearing and/or grubbing. 


Conclusion 


Based on the field visits conducted for the proposed re-alignment of the Alton Gas 
pipeline, WSP recommends that the "Option A" re-alignment (as identified in our 
January 7", 2015 report) be shifted slightly to provide a 30 metre buffer around WL 9 
and avoid WL23 (See Figure 1). The final proposed alignment includes the following; 


° two watercourse crossings (WC 6, WC7); and 
° two wetland crossings (WL22, WL 24). 


This alignment is considered to be the preferred pathway to minimize impacts on 
wetlands and watercourses. The new alignment avoids WL15, which has been 
identified as a wetland of special significance (WSS) due to the presence of SAR; but 
will cross WL 22, which is a poor quality wetland created by recent forestry activity. 
The two watercourses (WC 6, 7) have defined banks with no riparian wetlands at the 
proposed crossing areas. Only WC 6 has potential valuable fish habitat. 


GIS shape files and metadata on all wetlands, watercourses, flora and fauna for this 
project will be submitted to NSDNR- Wildlife Division in Kentville and NSE in Halifax 
in order for them to update wetland inventory. Wetland plots have been established 
along the entire pipeline route to monitor potential direct and indirect impacts of 
construction. Baseline monitoring results will be provided in a separate report. 


Page 3 of 4 
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B WSP 


We trust that this letter meets your requirements at this time. If there are any 
questions, do not hesitate to contact our office. 


This letter was prepared by Marina Ritchie, Biologist, and senior review was provided 
by Virgil Grecian, M.Sc. and Sean Cassidy, P.Eng. 


Yours truly, 


WSP Canada Inc. 


Marina Ritchie, M.Sc. Virgil Grecian, M.Sc. 
Biologist Senior Biologist 


Enclosures: NSE EA Branch email - February 5, 2015 
Figure 1 — Proposed Realignment June 2015 


Wetland Delineation Sheets 


CC: Brad Skinner, Nova Scotia Environment District Manager-Truro 
Email: Bradley.Skinner(gnovascotia.ca 
Phone: 902-893-5880 


36 Inglis Place 
Truro, NS B2N 4B4 


Page 4 of 4 
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Cassidy, Sean 


From: Birkett, David 

Sent: Thursday, February 05, 2015 10:39 AM 
To: Cassidy, Sean 

Subject: Fw: Alton Gas Pipeline modify routing. 
Attachments: Re-alignment.docx 


Fyi. Let's discuss soon 


Sent from my BlackBerry 10 smartphone on the TELUS network. 


From: MacPhail, Helen <Helen.MacPhail@novascotia.ca > 

Sent: Thursday, February 5, 2015 10:06 

To: Birkett, David 

Cc: Hines, Samantha E; Cameron, Melanie J; Bekkers, Kevin F; Weseloh McKeane, Sean; Dera, Beata E; Skinner, Bradley; 
Brenton, Jay; Maass, Oliver C; Blakeney, Josh G; 'carol.Jacobi@dfo-mpo.gc.ca'; 'mark.mclean@dfo-mpo.gc.ca'; Bird, 
Michael W; Fairbairn, Heather J; 'MT.Grant@ec.gc.ca'; Robichaud, Loretta L; Devine, Lisa J; Crouse, Lee Ann G; Geddes, 
Peter; Walker, Ernest; MacKinnon, David S; Blair, David; McNally, Kelly D 

Subject: RE: Alton Gas Pipeline modify routing. 


Hello David, 


Following a review of the Alton Natural Gas Pipeline Project Proposed Re-Alignment (January 7, 2015), it has been 
determined that no further environmental assessment (EA) is required, with the proviso that an archaeological impact 
assessment, as well as physical assessments for wetlands and watercourses are completed for the new alignment. We 
agree that Option A appears to be the preferred route, subject to the results of the further studies mentioned 
previously. | have attached a summary of the comments received from government reviewers. In addition, all of the 
conditions in the EA Approval (May 21, 2013) are still relevant and must be met. 


In the event that you propose further changes to the project, please inform the EA Branch for an evaluation. 


Regards, 


Helen MacPhail 
Environmental Assessment Supervisor 

Environmental Assessment Branch 

Nova Scotia Environment 

1903 Barrington Street 

Suite 2085 

PO Box 442 

Halifax, NS B3J 2P8 

Tel: 424-3960 

Fax: 424-6925 


From: Birkett, David 
Sent: Friday, January 09, 2015 4:43 PM 
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Reviewer 
Wetland Specialist 
NS Environment 


Water Quality 
Specialist 
NS Environment 


Protected Areas 
NS Environment 


Wildlife Division 
NS Department of 
Natural Resources 


Office of 
Aboriginal Affairs 
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Comment 

It is difficult to assess the potential impact without having all areas field 
assessed and all wetlands fully delineated. Both re-alignment options should be 
physically assessed in the field for wetlands. Wetland number 12 contains rare 
plants, however they are not listed as an endangered species. Wetland number 
15 does contain species at risk, which makes this a wetland of special 
significance (WSS ) and cannot be altered. Monitoring should be conducted at 
all wetlands adjacent to the development areas so indirect impacts can be 
accurately quantified and protect rare and at risk species. If a wetland 
alteration is essential, the proponent should consult with those who did the 
work on the Encana project in Antigonish a few years ago as they had good 
success in restoring wetlands on that project. Regardless of approval, the 
proponent should be required to provide GIS shape files and metadata on all 
wetlands that were delineated for this project to Frances MacKinnon from 
NSDNR- Wildlife Division in Kentville and to Jason Power from NSE in Halifax so 
the wetland inventory can be updated. 


1. In the current report the Option A route is recommended by the 
consultant based on minimizing impacts to the environment with; 
-fewer watercourses and wetlands being disturbed, 

-the route alignment being shorter and straighter, 
-and route being located on higher ground and through less 
preferred habitat for rare and endangered species. 


2. Based on the above rationale the recommended option A 
appears appropriate. However, since the report cautions that the 
Option A re-alignment ^was not physically assessed in the field", 
the assessment results and associated conclusions of this report 
should probably be confirmed through additional field work to 
ground truth the desk top assessments. 


With reference to the proposed pipeline re-routing, the change makes little 
difference from a protected areas program perspective. 


We have no issues with the new location proposed. All previous 
conditions on the initial EA Submitted on the original are still relevant 
and should be applied. 


I have reviewed Alton's gas pipeline route modification proposal and have no 
concerns from OAA's perspective. 

Further to our discussion yesterday, | would like to note that this information 
will need to be shared with the Mi'kmaq, both Sipekne'katik and the KMKNO, 
through the formal Consultation process. The Mi'kmaq are likely to have an 
interest in potential impacts to wetlands, watercourse crossings and the 
pipeline route as it relates to Crown land / protected areas . 
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Communities, 
Culture and 
Heritage 


Fisheries 
Protection 
Program 
Fisheries and 
Oceans Canada 
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| will follow up with you regarding next steps. 


CCH has reviewed the revised pipeline routing and recommends an 
archaeological resources impact assessment on the new routing. The modified 
routing you provided information on shows some new water body crossings 
that were not previously included in the 2011 assessment. 


We have reviewed the document and understand that the proposed re- 
alignment options for the 3.5 km section of the gas pipeline route, south of 
Cloverdale Rd and east of Stewiacke, would involve either 3 watercourse 
crossings (Option A), or 4 watercourse crossings (Option B), as opposed to the 6 
crossings for this section of the original alignment. Site specific details such as 
crossing location, watercourse characteristics, fish and fish habitat features, 
proposed crossing method, potential impacts and mitigations have not been 
discussed in the report. DFO will review the site specific details when 
watercourse applications are referred from NSE as part of the provincial 
watercourse alteration approval process. The proponent should be made 
aware that the project falls within a watershed that contains critical habitat for 
the endangered Inner Bay of Fundy (iBoF) Atlantic salmon as defined under 
section 2 of the Species at Risk Act (SARA), and the project details will also be 
reviewed to determine whether crossings will adversely impact iBoF Salmon 
and contravene sections 32, 33 and 58 of the Species at Risk Act. DFO would 
provide advice to the province regarding the crossings upon completion of the 
reviews. 
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See Inset Detail Below 
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WETLAND DELINEATION DATA FORM - NOVA SCOTIA 
Project/Site: Aldo Municipality/County: Colchestev Co. _ Sampling Date: Sune 2/ LS 


Applicant/Owner: A Ha Gas A Ore 4 e€ LE. Sampling Point: _ ÍU Ha ng Q«4-Iet- 
Investigator(s): ML A O 59 e Affiliation: LUS Canada dc 


Landform (hillslope, terrace, etc.): ku | S (6 e € Local relief (concave, convex, none): // la C^ 

Slope (96): Lat: Long: Datum: ER IS 74 Zore S 
Soil Map Unit Name/Type: —— H _, Wetland Type: iret dl Lë hrub Swan n 2 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No A dd (If no, explain in Remarks.) 

Are Vegetation _ Soil M, or Hydrology N significantly disturbed? Are "Normal Circumstances” present? Yes No ET 4 

Are Vegetation N, Soil Nu or Hydrology A. naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Yes Is the Sampled Area P4 
Hydric Soil Present? Yes Yes No 
Wetland Hydrology Present? Yes If yes, optional Wetland Site ID: 


within a Wetland? 


Absolute Dominant Indicator | Dominance Test worksheet: 
“Cover Species? _Status_ | Number of Dominant Species 
That Are OBL, FACW, or FAC: 


Total Number of Dominant 
Species Across All Strata: 


Percent of Dominant Species 
That Are OBL, FACW, or FAC: 


(Plot size: = ha Prevalence Index worksheet: 
Total % Cover of: Multiply by: 

OBL species x1= 
FACW species x2= 
FAC species x3= 
FACU species x4z 
UPL species x5- 
Column Totals: (A) 


Prevalence Index = B/A = 
Hydrophytic Vegetation Indicators: 
rp Ls Test for Hydrophytic Vegetation 
Dominance Test is >50% 
.... Prevalence Index is s3.0' 


___ Morphological Adaptations! (Provide supporting 


data in Remarks or on a separate sheet) 
Problematic Hydrophytic Vegetation! (Explain) 


Disce teen ‘Indicators of hydric soil and wetland hydrology must 
= Total Cover be present, unless disturbed or problematic. 


Woody Vine Stratum (Plot size: 


1. WESEN EIERE, eg ——__. — | Hydrophytic 
2. Vegetation 

= Total Cover Present? Yes No 
Remarks: (Include photo numbers here or on a separate sheet.) 


Adapted from U.S. Army Corps of Engineers form for Northeast-North Central Supplement for use in Nova Scotia (2011) 
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SOIL Sampling Point: We 2 4 - Lu cà 
ption: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


— 0 ——( U  RedoxEeatues.... U e 
(inches) Color (moist) % _ __ Color (mois)  __% ` —Loc Texture _ . Remarks — 1 1 .— 


ype eple -Matrix. 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils": 
___ Histosol (A1) ___ Sandy Redox (S5) — Coast Prairie Redox (A16) 
— Histic Epipedon (A2) __ Pplyvalue Below Surface (S8) — 5 cm Mucky Peat or Peat (S3) 
—_ Black Histic (A3) = “ji Dark Surface (S9) — lron-Manganese Masses (F12) 
___ Hydrogen Sulfide (A4) — Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) 
— Stratified Layers (A5) ___ Depleted Matrix (F3) Red Parent Material (TF2) 
__ Depleted Below Dark Surface (A11) __ Redox Dark Surface (F6) Other (Explain in Remarks) 
— Thick Dark Surface (A12) __ Depleted Dark Surface (F7) 
— Sandy Mucky Mineral (S1) __ Redox Depressions (F8) 
— Sandy Gleyed Matrix (S4) 


"Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 


Type: bedr occ 
Depth (inches): Etom Hydric Soil Present? Yes 
Remarks: 


HYDROLOGY 
Wetland Hydrology indicators: S Indi minimum of two require 


Primary Indicators (minimum of one is required; check all that apply) __ Surface Soil Cracks (B6) 
urface Water (A1) __ Water-Stained Leaves (B9) 


pr) __ Drainage Patterns (B10) 
vdd Water Table (A2) __ Aquatic Fauna (B13) . Moss Trim Lines (B16) 
V_ Saturation (A3) ___ Mar Deposits (B15) Dry-Season Water Table (C2) 
___ Water Marks (B1) — Hydrogen Sulfide Odor (C1) __ Saturation Visible on Aerial Imagery (C9) 
— Sediment Deposits (B2) ___ Oxidized Rhizospheres on Living Roots (C3) __ Stunted or Stressed Plants (D1) 
— Drift Deposits (B3) __. Presence of Reduced Iron (C4) ___ Geomorphic Position (D2) 
Algal Mat or Crust (B4) — Recent Iron Reduction in Tilled Soils (C6) __ Shallow Aquitard (D3) 
— Iron Deposits (B5) — Thin Muck Surface (C7) __— Microtopographic Relief (D4) 
— Inundation Visible on Aerial Imagery (B7)  . Other (Explain in Remarks) __ FAC-Neutral Test (D5) 
___ Sparsely Vegetated Concave Surface (B8) 


Field Observations: 
Surface Water Present? Yes v No Depth (inches): SA face 
Water Table Present? Depth (inches): " 


Saturation Present? Depth (inches): l! Wetland Hydrology Present? Yes d No 
includes capillary fringe 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 


Adapted from U.S. Army Corps of Engineers forrn for Northeast-North Central Supplement for use in Nova Scotia (2011) 
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WETLAND DELINEATION DATA FORM — NOVA SCOTIA 


Project/Site: lot Ga 4 Municipality/County: Ce ichester Co, Sampling Date: une 9 / LS 
Applicant/Owner: aHa AAS E e. LE Sampling Point: Ak lard 24-U bl 

OD > ° 
Investigator(s): VA Lt "An OQ G Affiliation: WS? anada. yc 


Landform (hillslope, terrace, etc.): hy \ | Siege Local relief (concave, convex, none): cony ex š 


Slope (%): _S 7t Let Long: Datum: ATS 77 moves 
Soil Map Unit Name/Type: = Wetland Type: - - Rees 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes es No __  (Ifno, explain in Remarks.) 

Are Vegetation vl , Soil ` WW. or Hydrology H significantly disturbed? Are “Normal Circumstances” present? Yes ` A No NET 

Are Vegetation xs Soil Ns or Hydrology sk naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Is the Sampled Area 
Hydric Soil Present? 
Wetland Hydrology Present? If yes, optional Wetland Site ID: 


within a Wetland? Yes 


Absolute Dominant Indicator 
% Cover Species? Status. 


iS Le v & 


Dominance Test worksheet: 
Number of Dominant Species 
That Are OBL, FACW, or FAC: e I (A) 


Total Number of Dominant A^ 
Species Across All Strata: 


Lon Sh {ac 
2 g r | Percent of Dominant Species o, 
Si. D fac That Are OBL, FACW, or FAC: 106 ZO (AJB) 
. 7 Total Cover 
Sapling/Shrub Stratum (Plot size: Jo — ) Prevalence Index worksheet: 
whit, S f r u (e 6 — Total % Cover of. U „Multiply by: _ 


OBL species x1= 


FACW species x2= 
FAC species x3= 
FACU species _ |^ x4= CHE 
VG Chi angui i = Total Cover UPL species x5= 
Herb Stratum (Plot size: "lin ) Column Totals: (A) (B) 


lone 
Canace nc < 


Prevalence Index = B/A = 
Hydrophytic Vegetation Indicators: 
ye Test for Hydrophytic Vegetation 


Amo m = 


Dominance Test is >50% 
— Prevalence Index is «3.0' 


— Morphological Adaptations' (Provide supporting 
data in Remarks or on a separate sheet) 


— Problematic Hydrophytic Vegetation! (Explain) 


2 D o0 ow 


x 


"Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 


7 Total Cover 


Woody Vine Stratum (Plot size: ) 
1: 


2. 


Hydrophytic 
Vegetation Le 
Present? Yes No 


— 


= Total Cover 
Remarks: (Include photo numbers here or on a separate sheet.) 


Adapted from U.S. Army Corps of Engineers form for Northeast-North Central Supplement for use in Nova Scotia (2011) 
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iie Sampling Point: W^ 24 -U y 


jen Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
z MEI n! Redox Features 
Fs véi Color (moist) — Color (mois) . % _ Color (moist) % Type Loc Texture Remarks 


MU ME. MEM. ^ E RE RENE US E: 


— — —  — — ————— 


etion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. "Location: PL=Pore Lining 
Indicators for Problematic Hydric Soils": 


e: C=Concentration, D=De 
Hydric Soil Indicators: 


— _ Histosol (A1) ___ Sandy Redox (S5) __ Coast Prairie Redox (A16) 

— Histic Epipedon (A2) i ___ Polyvalue Below Surface (S8) 7 __ 5 cm Mucky Peat or Peat (S3) 
— Black Histic (A3) ‘= Thin Dark Surface (S9) P ___ Iron-Manganese Masses (F12) 
— Hydrogen Sulfide (A4) 5 Loamy Gleyed Matrix (F2) VA __ Piedmont Floodplain Soils (F19) 
—. Stratified Layers (A5) Depléted Matrix (F3) š . .. Red Parent Material (TF2) 

____ Depleted Below Dark Surface (A11) Redox Dark Surface (F6) __ Other (Explain in Remarks) 


Thick Dark Surface (A12) 
Sandy Mucky Mineral ($1) 
Sandy Gleyed Matrix (S4) 


(II 


“Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 


Type: Pedy oc K. 
Depth (inches):  . t cm Hydric Soil Present? Yes No 


HYDROLOGY 


Wetland Hydrology Indicators: i 

Primary Indicators (minimum of one is required; check all that appl —_. Surface Soil Cracks (B6) 

___ Surface Water (A1) __ Water-Stained Leaves (B9) ___ Drainage Patterns (B10) 

— High Water Table (A2) __ Aquatic Fauna (B13) s Trim Lines (B16) 

—_ Saturation (A3) N | __ Marl Deposits (B15) Dry-Season Water Table (C2) 
— Water Marks (B1) | «.. — Hydrogen Sulfide Odor (C1) “__ Saturation Visible on Aerial Imagery (C9) 
— Sediment Deposits (B2) >. Oxidized Rhizospheres on Living Roots{C3) __ Stunted or Stressed Plants (D1) 
— Drift Deposits (B3) — Presence of Reduced Iron (C4) — Geomorphic Position (D2) 

___ Algal Mat or Crust (B4) PAN Recerit Iron Reduction in Tilled — Shallow Aquitard (D3) 

— _ Iron Deposits (B5) — Thi k Su a ___ Microtopographic Relief (D4) 
— Inundation Visible on Aerial Imagery (B7)  . inin Re __— FAC-Neutral Test (D5) 

__ Sparsely Vegetated Concave Surface (B8) 


Field Observations: : 

Surface Water Present? V Depth (inches): 
Water Table Present? — — Depth (inches): 
Saturation ht? Sg re Depth (inches): 


Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 


Remarks: 


Adapted from U.S. Army Corps of Engineers form for Northeast-North Central Supplement for use in Nova Scotia (2011) 
- 
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WETLAND DELINEATION DATA FORM — NOVA SCOTIA 


en vertu 


\ { a 
Project/Site: Di "TOM Municipality/County: ( olch yest £v Co, Sampling Date: Zune 9? Hei 


Applicant/Owner: Min Gas Ho oae LP Sampling Point. MILL 23 Wert 
Investigator(s): VD, ML Affiliation: WS Canado Tync: 


Landform (hillslope, terrace, etc.): YO CÇ Local relief (concave, convex, none): ` DG 


Slope (%): — 0 % Lat: Long: Datum: __ATS 47 ornes 


Soil Map Unit Name/Type: | Wetland Type: [ret Supo m 2 


Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) "i 
Are Vegetation W , Soil N , or Hydrology N significantly disturbed? Are "Normal Circumstances" present? Yes No 
Are Vegetation N , Soil N , or Hydrology h. |_ naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Is the Sampled Area 
Hydric Soil Present? 
Wetland Hydrology Present? If yes, optional Wetland Site ID: 


within a Wetland? Yes 


Dominance Test worksheet: 
Number of Dominant Species D AM 
That Are OBL, FACW, or FAC: (A) 


Total Number of Dominant SS 
Species Across All Strata: < (B) 


. TZ Absolute Dominant Indicator 
Tree Stratum (Plot size: I > in ) % Cover pedes? - Status ` 
` 5 s. mem P3 


í vu ce ° (Rice à ^ E va m 
z d een M CA. ES Jo iy he 


= =Total Co Cover 


Percent of Dominant Species 


That Are OBL, FACW, orFAC: _ J6O ZO (AB) 


Prevalence Index worksheet: 


Total % Cover of: Multiply by: 


fac 


OBL species x1= 
FACW species x2= 
FAC species x3= 
FACU species x4= 
= Total Cover UPL species x5= 
Herb Stratum (Plot size: Im ) Column Tatala: (^) e 


1. Cartx — dri pere 107 A4 "fac 


2. "Ieiardalis pov alis Ye. ___ oc 
at ant nina” rgocense s 5% {ac 


Prevalence Index = B/A = 
Hydrophytic Vegetation Indicators: 


___ Rapid Test for Hydrophytic Vegetation 
ki D 


ominance Test is >50% 
Prevalence Index is s3.0' 


_— Morphological Adaptations‘ (Provide supporting 
data in Remarks or on a separate sheet) 


— Problematic Hydrophytic Vegetation‘ (Explain) 


"Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 


Hydrophytic 
Vegetation Z 
Present? Yes No 


= Total Cover 
Woody Vine Stratum (Plot size: = ux) 
1. 


2. 


7 Total Cover 


Remarks: (Include photo numbers here or on a separate sheet.) 


Adapted from U.S. Army Corps of Engineers form for Northeast-North Central Supplement for use in Nova Scotia (2011) 
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Document Released Under the Access to 
Information Act / Document divulgué en vertu 
de la Loi sur l'accés à l'information. 


SOIL Sampling Point _ W | 73 (je 
Profile Description: UT to the depth needed to document the indicator or confirm the absence of indicators.) 
Depth 
ot "a T 


— —— — — — 


— —N n  — — —— — 1 — ——— —  -—7-— 


(pe. ° d 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils”: 


_— Histosol (A1) __. Sandy Redox (85) __ Coast Prairie Redox (A16) 
Histic Epipedon (A2) __ Polyvalue Below Surface (S8) —. 5 cm Mucky Peat or Peat (S3) 


Black Histic (A3) hin Dark Surface (S9) __— lron-Manganese Masses (F12) 
Hydrogen Sulfide (A4) 7. Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) 
Stratified Layers (A5) __— Depleted Matrix (F3) Red Parent Material (TF2) 
Depleted Below Dark Surface (A11) Redox Dark Surface (F6) Other (Explain in Remarks) 
Thick Dark Surface (A12) — Depleted Dark Surface (F7) 
Sandy Mucky Mineral (S1) — Redox Depressions (F8) 

___ Sandy Gleyed Matrix (S4) 


"Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 


Type: (e 
Depth (inches): _ $9 c ro Hydric Soil Present? Yes 4 No 


_ HYDROLOGY 
Wetland Hydrology Indicators: 


econdary Indicators (minimum of 


required 


! __ Surface Soil Cracks (B6) 
— Surface Water (A1) ___ Water-Stained Leaves (B9) ___ Drainage Patterns (B10) 
— _ Migh Water Table (A2) ___ Aquatic Fauna (B13) __ Moss Trim Lines (B16) 
pida (A3) _ Marl Deposits (B15) en Dry-Season Water Table (C2) 
——; Water Marks (B1) pimus Sulfide Odor (C1) __. Saturation Visible on Aerial Imagery (C9) 
i Sediment Deposits (B2) — Oxidized Rhizospheres on Living Roots (C3) __ Stunted or Stressed Plants (D1) 
ZER Drift Deposits (B3) rp cin of Reduced Iron (C4) . —. Geomorphic Position (D2) 
— Algal Mat or Crust (B4) — Recent Iron Reduction in Tilled Soils (c6) _— Shallow Aquitard (D3) 
— Iron Deposits (B5) — Thin Muck Surface (C7) ` — — Microtopographic Relief (D4) 
— Inundation Visible on Aerial Imagery (B7) . Other (Explain in Remarks) À ___ FAC-Neutral Test (D5) 


___ Sparsely Vegetated Concave Surface (B8) 
Field Observations: 


Surface Water Present? Yes V N . . . Depth (inches): _suctac¢ 
Water Table Present? Yes V No. ` Depth (inches): t 
Saturation Present? Yes No X Depth (inches): S 


Wetland Hydrology Present? Yes_\/ No 


Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 


Remarks: 


Adapted from U.S. Army Corps of Engineers form for Northeast-North Central Supplement for use in Nova Scotia (2011) 
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Document Released Under the Access to 
Information Act / Document divulgué en vertu 
de la Loi sur l'accés à l'information. 


WETLAND DELINEATION DATA FORM — NOVA SCOTIA 


Project/Site: Sn oë lta Municipality/County: Co le hestev (o. Sampling Date: "ang. 3/15 


2 
Applicant/Owner: Alta gas Kor Oe LP. Sampling Point — Wetland 2 3 uel, 
Investigator(s): A DG MAY ë Affiliation: WS a tne 


Landform (hillslope, terrace, etc.): isle : Local relief (concave, convex, none): ¿onu ty 
Lë . "95 
Slope (%): < \% Lat: Datum: _ AVS -77 Zone 5 


Soil Map Unit Name/Type:  - Wetland Type: —— 
— — Ad 


LÀ 


Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 
Are Vegetation _ 6 , Soil EI ,orHydrology. X — significantly disturbed? Are "Normal Circumstances" present? Yes No 
Are Vegetation v , Soil, d `. or Hydrology _ t! naturally problematic? (If needed, explain any answers in Remarks.) 


SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 


Hydrophytic Vegetation Present? Is the Sampled Area 
Hydric Soil Present? within a Wetland? Yes 


Wetland Hydrology Present? If yes, optional Wetland Site ID: 


Absolute Dominant Indicator | Dominance Test worksheet: 


“Cover Species? Status | Number of Dominant Species 


That Are OBL, FACW, or FAC: 


Total Number of Dominant 


3. Aci ey (Xo Y NY) 20 — eÇ . | Species Across All Strata: 


4. —— — 
Percent of Dominant Species s 
5. ————M — | ThatAre OBL, FACW, or FAC: 160% (wg) 
= Total Cover 
Sapling/Shrub Stratum (Plot size. _ ] O m ) Prevalence Index worksheet: 


Total % Cover of: Multiply by: 
OBL species x1= 
FACW species x2= 
FAC species x3= 
FACU species _ ^ väs 


—n—OaT 


= Total Cover UPL species xX5= 
Herb Stratum (Plot size: — Jm. ) Column Totals: (A) 
Sa < ta € - Trievtalis — Zë Ce tu 
tot Prevalence Index = B/A = 

Hydrophytic Vegetation Indicators: 

GR oe Test for Hydrophytic Vegetation 
Dominance Test is >50% 

__ Prevalence Index is <3.0' 


Si = 


— Morphological Adaptations’ (Provide supporting 
data in Remarks or on a separate sheet) 


— Problematic Hydrophytic Vegetation’ (Explain) 


mp äm m = 


—  — | 'Indicators of hydric soil and wetland hydrology must 
= Total Cover be present, unless disturbed or problematic. 


Woody Vine Stratum (Plot size: 
hos b*rç moss 20 Zo —— _____ | Hydrophytic 
Ju tt word S 76 Vegetation Es 
= Total Cover Present? Yes No 
Remarks: (Include photo numbers here or on a separate sheet.) 


Adapted from U.S. Army Corps of Engineers form for Northeast-North Central Supplement for use in Nova Scotia (2011) 
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Document Released Under the Access to 
Information Act / Document divulgué en vertu 
de la Loi sur l'accës à l'information. 


SOIL Sampling Point: 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) Color (moist) Kä Color (moist) 96 Type Loc Texture -Remarks 


Hydric Soil Indicators: Indicators for Problematic Hydric Soils": 


— Histosol (A1) we — Sandy Redox (S5) — Coast Prairie Redox (A16) 

— Histic Epipedon (A2) Polyvalue Below Surface (S8) 5 cm Mucky Peat or Peat (S3) 

—_ Black Histic (A3) FR Surface (S9) __ lron-Manganese Masses (F12) 
Hydrogen Sulfide (A4) ___ Loamy Gi Matrix (F; Piedmont Floodplain Soils (F19) 
Stratified Layers (A5) Depleted Ma Red Parent Material (TF2) 
Depleted Below Dark Surface (A11) — Other (Explain in Remarks) 
Thick Dark Surface (A12) I 

__ Sandy Mucky Mineral (S1) 

— Sandy Gleyed Matrix (S4) 


‘Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 


Type: hedro 


Depth (inches): 46 om Hydric Soil Present? Yes 


HYDROLOGY & 
Wetland Hydrology Indicators: i i of 
Primary Indicators (minimum of uired; check all that __ Surface Soil Cracks (B6) 
— Surface Water (A1) We Water-Stained Leaves (B9) dinage Patterns (B10) 
__ High Water Table (A2) — posl Fauna (B13) Moss Trim Lines (B16) 
. .. Saturation (A3) Ven Deposits (B15) ___ Ury-Season Water Table (C2) 
_— Water Marks (B1) ` ` Hydrogen Odor SH ___ Saturation Visible on Aerial Imagery (C9) 
— Sediment Deposits (B2) __ Oxidized Rhizosph ing F ~ Stunted or Stressed Plants (D1) 
— Drift Deposits (B3) "S — Geomorphic Position (D2) 
— _ Algal Mat or Crust (B4) ys i P Shallow Aquitard (D3) 
— Iron Deposits (B5) Thin Muck Surface éen Microtopographic Relief (D4) 
— Inundation Visible on Aerial Imagery (B7). _ Other (Explain infe: — FAC-Neutral Test (D5) 
_— Sparsely Vegetated Concave Surface (B8) 
Field Observations: ` 
Surface Water Present? _ No Ba Depth (inches): 
Water Table Present? No uv Depth (inches): 


Saturation Present? No Depth (inches): Wetland Hydrology Present? Yes No Z 


Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 


Remarks: 


Adapted from U.S, Army Corps of Engineers form for Northeast-North Central Supplement for use in Nova Scotia (2011) 
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Document Released Under the Access to 
Information Act / Document divulgué en vertu 
de la Loi sur l'accés à l'information. 


WETLAND DELINEATION DATA FORM - NOVA SCOTIA 


Project/Site: À Hox \ J | — _ veio iad Celc hes er (o. prs Date: _Duwe 9//S 
Applicant/Owner: Sampling Point: and 22 -wef 
Investigator(s): M13 V ( Lë 3 Affiliation: IN st Can ada zn €. 

Landform (hillslope, EE etc.): Local relief (concave, convex, none): be D = 

Slope (%): __ [^/& VA Sp 1 440. alm A L O | 2<ó. lam É Datum: _ ATS JJ Zene S 


Soil Map Unit Name/Type: us —— — — ` ` Weiland Type: À S 


Are climatic / hydrologic conditions on the site typical for this time of year? Yes Se Ho (If no, explain in Remarks.) 


Seng icantly disturbed? Are “Normal Circumstances" present? Yes / No 


Are Vegetation LA Soil V4 or Hydrology 
Are Vegetation. O , Soil, X 2 , or Hydrology he naturally problematic? (If needed, explain any answers in Remarks.) 0 at A skil er 


+ 
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, wen <s 


Hydrophytic Vegetation Present? Is the Sampled Area A 
Yes No 


Hydric Soil Present? within a Wetland? — — h 


Wetland Hydrology Present? If yes, optional Wetland Site ID: 


Dominance Test worksheet: 
Number of Dominant Species 
That Are OBL, FACW, or FAC: | (A) 


Total Number of Dominant 
Species Across All Strata: l 


Absolute Dominant Indicator 
Tree Stratum (Plot size: ) % Cover Species? Status ` 


t bbc hAl ca << fer 


2. € ex Subbu aa Is C 
3. IS ahoka 10 


(B) 


Percent of Dominant Species 


That Are OBL, FACW, or FAC: /00 Ze (A/B) 


Prevalence index worksheet: 
Total % Cover of: Multiply by: 

OBL species x1= 

FACW species x2= 

FAC species x3= 


V v 


irel Le tin (Cs melon peregri sanar EE 
: Fais Wier angusta (o lio. 2 Ze 
: can, - AÄek 


Out Ki aech FACU species _ |^ x4- ne 
nie SP m Ce. À LAS UPL species x5z 
ARTE? na À 
als ize "än ) Column Totals: — —  — (A) . (B) 


Prevalence Index = B/A = 

drophytic Vegetation Indicators: 
pid Test for Hydrophytic Vegetation 

..V. Dominance Test is >50% 

— Prevalence Index is x3.0' 


— Morphological Adaptations' (Provide supporting 
data in Remarks or on a separate sheet) 


— Problematic Hydrophytic Vegetation’ (Explain) 


‘Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 


Hydrophytic 
Vegetation p 
Present? Yes V — No 


7 Total Cover 


Woody Vine Stratum (Plot size: 
1. 


2. 


= Total Cover 


Remarks: (Include photo numbers here or on a separate sheet.) 


Adapted from U.S. Army Corps of Engineers form for Northeast-North Central Supplement for use in Nova Scotia (2011) 
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Document Released Under the Access to 
Information Act / Document divulgué en vertu 
de la Loi sur l'accés à l'information. 


SOIL Sampling Point: Walen (7242 


Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) Color (moist) 96 Color (moist) 96 Type Loc Texture Remarks 


Siem SVR 6/6 9% 2572 ai 6% NN = 


— —— ——M — — — — —— 


ee —— ——  —— — 

—— ———— —— UÜ  — — Á—— —— — y. s,s. 
—— P ——— PM — i — MP —— o — 
————— sn R ——saÑw—J—.9 Ü ——— —— — . —  —.n.A 


ation, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. "Location: PL-Pore Lining 1 
Indicators for Problematic Hydric Soils”: 


— Histosol (A1) —— Sandy Redox (S5) ___ Coast Prairie Redox (A16) 

— Histic Epipedon (A2) .... Polyvalue Below Surface (S8) — 5 cm Mucky Peat or Peat (S3) 
—_ Black Histic (A3) — Thin Dark Surface (S9) —. Won-Manganese Masses (F 12) 
— Hydrogen Sulfide (A4) — Loamy Gleyed Matrix (F2) iedmont Floodplain Soils (F19) 
— Stratified Layers (A5) __ Depleted Matrix (F3) Red Parent Material (TF2) 

_— Depleted Below Dark Surface (A11) __ Redox Dark Surface (F6) — Other (Explain in Remarks) 

— Thick Dark Surface (A12) ___ Depleted Dark Surface (F7) 


— Sandy Mucky Mineral (S1) 
Sandy Gleyed Matrix (S4) 


Redox Depressions (F8) 


‘Indicators of hydrophytic  Megetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 


Type: 20 c Y^ 
Depth (inches): rock 
Remarks: 


Hydric Soil Present? Yes VA No 


HYDROLOGY 


Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of is required; all that apol __ Surface Soil Cracks (B6) 


__ Surface Water (A1) __. Water-Stained Leaves (B9) _— Drainage Patterns (B10) 

_ High Water Table (A2) __ Aquatic Fauna (B13) __— Moss Trim Lines (B16) 

cava (A3) _— Mar Deposits (B15) Pc Dry-Season Water Table (C2) 

_— Water Marks (B1) ___ Hydrogen Sulfide Odor (C1) __ Saturation Visible on Aerial Imagery (C9) 
_ Sediment Deposits (B2) ... Oxidized Rhizospheres on Living Roots (C3) __ Stunted or Stressed Plants (D1) 

— Drift Deposits (B3) _ Presence of Reduced Iron (C4) __. Geomorphic Position (D2) 

— Algat Mat or Crust (B4) — Recent Iron Reduction in Tilled Soils (C6) — Shallow Aquitard (D3) 

— Iron Deposits (B5) __. Thin Muck Surface (C7) __— Microtopographic Relief (D4) 

— Inundation Visible on Aerial Imagery (87) — _ Other (Explain in Remarks) _— FAC-Neutral Test (D5) 


— Sparsely Vegetated Concave Surface (B8) 
Field Observations: 


Surface Water Present? Yes V No Depth (inches) 
Water Table Present? Yes d. No Depth (inches): 


Saturation Present? No Depth (inches): Wetland Hydrology Present? Yes _ V No 
includes capillary fringe 


Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), 


if available: 


Remarks; 


Adapted from U.S. Army Corps of Engineers form for Northeast-North Central Supplement for use in Nova Scotia (2011) 
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Document Released Under the Access to 
Information Act / Document divulgué en vertu 
de la Loi sur l'accés à l'information. 


WETLAND DELINEATION DATA FORM - NOVA SCOTIA 


Project/Site: A ] Jee EARCH? Municipality/County: L ol C De ede ey Sampling Date: “Ju ] /1 S 


Applicant/Owner: Jo GG. I E. Sampling Point: Wed lary 22. up lai d 
Investigator(s): _ M1 Q M _ Affiliation: S ooch, d ; 


Landform (hillslope, terrace, etc.): EN rice ce Local relief (concave, convex, none): nang 

Slope (%): _> | °/o yd: 566 142) .Q 32m N Long (243.66 v E Datum: ks 77 Zen €. 5 
Soil Map Unit Name/Type: Lg eme i map Wetland Type: 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes e No (If no, explain in Remarks.) 

Are Vegetation v , Soil `, or Hydrology e significantly disturbed? Are “Normal Circumstances” present? Yes — No V 


Are Vegetation AO , Soil, wo _, or Hydrology Bé _ naturally problematic? (If needed, explain any answers in Remarks.) M oe 
e 


SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc. E 


Hydrophytic Vegetation Present? Is the Sampled Area 
Hydric Soil Present? within a Wetland? Yes 


Wetland Hydrology Present? OM If yes, optional Wetland Site ID: 


Dominance Test worksheet: 
Number of Dominant Species 
That Are OBL, FACW, or FAC: 


Total Number of Dominant 
Species Across All Strata: 


Percent of Dominant Species 
That Are OBL, FACW, or FAC: 


= Total Cover 
Prevalence Index worksheet: 
E dec et |. Total % Cover of. __ Multiply by: _ 
OBL species x1z 
FACW species LEE 


— 7 LA | FAC species x3= 
^ C 
€ 
— Ac 


FACU species x4= 
UPL species x5= 
Column Totals: (A) 


= Total Cove 


Prevalence Index = B/A = 
Hydrophytic Vegetation Indicators: 
pid Test for Hydrophytic Vegetation 
Dominance Test is >50% 
Prevalence Index is <3.0' 


___ Morphological Adaptations‘ (Provide supporting 
data in Remarks or on a separate sheet) 


2 - EN - i Í — am " : "ST " 
D Ge Ur T ne umbellata — Problematic Hydrophytic Vegetation ` (Explain) 


à lib E 3 Cam "Indicators of hydric soil and wetland hydrology must 
FloereToentens bu 17e — = Total Cover be present, unless disturbed or problematic. 


Woody Vine Stratum (Plot size: ) 
1. M — I Hydrophytic 
2. Vegetation Za 
= Total Cover Present? Yes No 
Remarks: (Include photo numbers here or on a separate sheet.) 


Adapted from U.S. Army Corps of Engineers form for Northeast-North Central Supplement for use in Nova Scotia (2011) 
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Document Released Under the Access to 
Information Act / Document divulgué en vertu 
de la Loi sur l'accés à l'information. 


Sampling Point: 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 


Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % _ Type | | Loc — Texture Remarks 


SOIL ing Point: A Cl/arid 


Hydric Soil Indicators: gie ia Gen deen Soils”: 
__ Histosol (A1) —— Sandy Redox (S5) Coast Prairie Redox (A16) 


___ Histic Epipedon (A2) —. Polyvalue Below Surface (S8) 5 cm Mucky Peat or Peat (S3) 

__ Black Histic (A3) "Thin Dark Surface (S9) __. Iron-Manganese Masses (F12) 
Hydrogen Sulfide (A4) — Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) 

— Stratified Layers (A5) _— Deple! "Matrix (F3) — Red Parent Material (TF2) 
Depleted Below Dark Surface (A11) .... Redox Dark "Surface (F6) Other (Explain in Remarks) 
Thick Dark Surface (A12) . . Depleted Dark Surface (F7 

— Sandy Mucky Mineral (S1) — Redox Depressions (F8 

— Sandy Gleyed Matrix (S4) 


"Indicators of hydrophytic vegetation and wetland hydrology musl Be 
Restrictive Layer (if observed): 

Type: 

Depth (inches): 


HYDROLOGY t. 
Wetland Hydrology Indicators: EN e a i 
Primary Indicators (minimum of one is required: check all that.apo Se Salaca Soll Cracks (B6) 
_ Surface Water (A1) —. Water-Stainied Leaves (B9) „— Drainage Patterns (B10) 
— High Water Table (A2) —— Aquatic Fauna (843) — Moss Trim Lines (B16) 
__ Saturation (A3) — Marl Deposits (B15) Dry-Season Water Table (C2) 
— Water Marks (B1) Hydrogen Sulfide Odor (Q1) — Saturation Visible on Aerial Imagery (C9) 
— Sediment Deposits (B2) _— Oxidized Rhizospheres ón Living Roots (C3) | — Stunted or Stressed Plants (D1) 
_— Drift Deposits (B3) __— Presence of Reduced fron (C4 __ Geomorphic Position (D2) 
__ Algal Mat or Crust (B4) — Recent Iron Reductigh in Tilled Soils (C6) ___ Shallow Aquitard (D3) 
— Iron Deposits (B5) — Thin Muck Surface {C7) _— Microtopographic Relief (D4) 
— Inundation Visible on Aerial Imagery (B7)  . Other (Explain in Remarks) __ FAC-Neutral Test (D5) 
___ Sparsely Vegetated Concave Surface (B8) 
Field Observations: 
Surface Water Present? a Depth (inches): 
Water Table Present? _____ No. 7 Depth (inches): 


Saturation F resont No u^ Depth (inches): Wetland Hydrology Present? Yes No vi 


Describe Recorded Dai (stream gauge, monitoring well, aerial photos, previous inspections), if available: 


Remarks: 


Adapted from U.S. Army Corps of Engineers form for Northeast-North Central Supplement for use in Nova Scotia (2011) 
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Document Released Under the Access to 
Information Act / Document divulgué en vertu 
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Document Released Under the Access to 
Information Act / Document divulgué en vertu 
de la Loi sur l’accès à l'information. 


m 000335 


B» WSP 


Watercourse (WC) Alteration - Field Inspection Checklist 
—Ñ n —————————O———— 


Date of Inspection: «Ji, / 4 Project No: dE GFS J 

Completed By: Project Location: liht hear 

important information to gather during the field inspection: ctl ah d 24-- new 
-Location of proposed crossing (coordinates) : cross e Wig 


-Photos of the crossing site, upstream/downstream & existing cuer jit applicable); 

-WC features at the crossing site i.e. streambed material, bank material, width and depth of 
channel (see below); 

- Survey data required (only if a closed-bottom culvert is proposed), elevations should be 


collected a minimum of 30m on either side of proposed crossing location. Points to be collected 
at the top of streambed riffles and bottom of pools. If questionable, collect points every 5m (see 


below); 


-Are there any aquatic animals visible i.e. insects, fish etc. Be sure to check beneath the rocks on 


bed of WC for inescts : 
- Approximate flow of WC (m/s) : 


-Walk “100m upstream & downstream, colelct photos to help identify if the WC is fish bearing. 


Collect a minimum of the following: 


Streambed Description* Width of Depth of 
Elevation (m) p Channel (m) | Channel (cm) 


*Description i.e. top of riffle or bottom of pool etc. 
** 0000 represents the middle of the propsed crossing 


Notes: 5 PAL Tb Ce + (o GO d M uc 
Dank materiai "(ie anc ré à ood /ant deet € 
angeu cover: Nad SH U south: 4070 gine, gga 
Maria ° e M D. * Om SE? . 
ne eum - (0.0 o IYX e OU) ve ta 
Shee: oe, 
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Reviewer Comment 
Wetland Specialist It is difficult to assess the potential impact without having all areas field 
NS Environment assessed and all wetlands fully delineated. Both re-alignment options should be 


physically assessed in the field for wetlands. Wetland number 12 contains rare 
plants, however they are not listed as an endangered species. Wetland number 
15 does contain species at risk, which makes this a wetland of special 
significance (WSS ) and cannot be altered. Monitoring should be conducted at 
all wetlands adjacent to the development areas so indirect impacts can be 
accurately quantified and protect rare and at risk species. If a wetland 
alteration is essential, the proponent should consult with those who did the 
work on the Encana project in Antigonish a few years ago as they had good 
success in restoring wetlands on that project. Regardless of approval, the 
proponent should be required to provide GIS shape files and metadata on all 
wetlands that were delineated for this project to Frances MacKinnon from 
NSDNR- Wildlife Division in Kentville and to Jason Power from NSE in Halifax so 
the wetland inventory can be updated. 


Water Quality 1. In the current report the Option A route is recommended by the 
Specialist consultant based on minimizing impacts to the environment with; 
NS Environment -fewer watercourses and wetlands being disturbed, 


-the route alignment being shorter and straighter, 
-and route being located on higher ground and through less 
preferred habitat for rare and endangered species. 


2. Basedon the above rationale the recommended option A 
appears appropriate. However, since the report cautions that the 
Option A re-alignment “was not physically assessed in the field", 
the assessment results and associated conclusions of this report 
should probably be confirmed through additional field work to 
ground truth the desk top assessments. 


Protected Areas With reference to the proposed pipeline re-routing, the change makes little 
NS Environment difference from a protected areas program perspective. 
Wildlife Division We have no issues with the new location proposed. All previous 


NS Department of ` conditions on the initial EA Submitted on the original are still relevant 
Natural Resources and should be applied. 


Office of I have reviewed Alton's gas pipeline route modification proposal and have no 
Aboriginal Affairs concerns from OAA's perspective. 
Further to our discussion yesterday, | would like to note that this information 
will need to be shared with the Mi'kmaq, both Sipekne'katik and the KMKNO, 
through the formal Consultation process. The Mi'kmaq are likely to have an 
interest in potential impacts to wetlands, watercourse crossings and the 
pipeline route as it relates to Crown land / protected areas . 
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Communities, 
Culture and 
Heritage 


Fisheries 
Protection 
Program 
Fisheries and 
Oceans Canada 


Document Released Under the Access to 
Information Act / Document divulgué en vertu 
de la Loi sur l'accés à l'information. 


I will follow up with you regarding next steps. 


CCH has reviewed the revised pipeline routing and recommends an 
archaeological resources impact assessment on the new routing. The modified 
routing you provided information on shows some new water body crossings 
that were not previously included in the 2011 assessment. 


We have reviewed the document and understand that the proposed re- 
alignment options for the 3.5 km section of the gas pipeline route, south of 
Cloverdale Rd and east of Stewiacke, would involve either 3 watercourse 
crossings (Option A), or 4 watercourse crossings (Option B), as opposed to the 6 
crossings for this section of the original alignment. Site specific details such as 
crossing location, watercourse characteristics, fish and fish habitat features, 
proposed crossing method, potential impacts and mitigations have not been 
discussed in the report. DFO will review the site specific details when 
watercourse applications are referred from NSE as part of the provincial 
watercourse alteration approval process. The proponent should be made 
aware that the project falls within a watershed that contains critical habitat for 
the endangered Inner Bay of Fundy (iBoF) Atlantic salmon as defined under 
section 2 of the Species at Risk Act (SARA), and the project details will also be 
reviewed to determine whether crossings will adversely impact iBoF Salmon 
and contravene sections 32, 33 and 58 of the Species at Risk Act. DFO would 
provide advice to the province regarding the crossings upon completion of the 
reviews. 
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Alton Approval Status 


Alton Natural Gas Storage Project 
Updated May 25, 2015 


Department 


Nova Scotia 
Environment 


Type of 
Approval/Permit/Advice 


Environmental Assessment 
Approval — Alton Natural Gas 
Storage Project 


Brine Storage Pond (Phase 1 
Approval to Construct & Operate 
Brine Storage Pond and 
Associated Works Phase ll: site 
preparation and well-drilling 


Watercourse Alteration Approval to 


Construct — Pipe Culvert 
Environmental Assessment 
Approval — Alton Natural Gas 
Pipeline Project 

Water Course Alteration Approval 
— Temporary Crossings 


Watercourse Alteration Approval 
for Waterpipeline Crossing 
Amendment to Industrial Approval 
Application Phase lll - 
Construction of Freshwater/Brine 
Storage Pond . 


Amendment to the Industrial 
Approval for the Brine Storage 
Pond will be required for the 
operation of the brine pond (to 
allow brine water to be released 
into the Shubenacadie River) 


Approved December 18, 2007 


Temporary Watercourse Alteration | Approved April 3, 2008 Approval # 
Approval 2008-061382 


Approval to Construct and Operate 


Approval # 2008-061384 
Approved June 12, 2008 
Approval # 2008-061384A01 


Approved June 10, 2009 
Approval # 2008-062749 


Approved May 21, 2013 
Not planned for the near future 


Application submitted March 2014. 
Approved May 1, 2014 
Approval # 2014-088795 


Approved June 6, 2014 
Approval # 2014-089061 
Application submitted April 2014 


Approved August 8, 2014 
Approval # 2008-06 1384-A02 
Approval is only for the 
construction of the brine storage 
pond. 

NSE received an application from 
the company seeking an Industrial 
Approval to begin operating the 
brine storage ponds (October 14, 
2014) and it is under review. This 
will be essentially an Approval to 
Operate and it will not be issued 
until the requirements of all 
agencies involved have been met. 


000343 


Office of Procedure for communication with | Alton submitted a draft First 
Aboriginal the Mi'kmaq of Nova Scotia. Nations Engagement Strategy to 
Affairs Consultation with the Assembly of | NSE on October 5, 2014 and a 
Nova Scotia Mi'kmaq Chiefs and revised First Nations Engagement 
separate Consultation with Strategy to OAA on October 23, 
Sipekne’katik First Nation. 2014. OAA advised NSE the 
Strategy is acceptable on 


December 12, 2014. Upon 
request, the Strategy was shared 
with the Assembly on December 8, 
2014. 


Consultation on outstanding 
permits and authorizations is 
continuing with the Mi'kmaq. 
CCH received the requested 
archaeological reports and 
reviewed them. The permitted 
archaeologist was notified in 
writing (June 26" 2014) that 
revisions are required for report 
A2011NS33. CCH is still waiting 
for the requested revisions 
necessary for CCH approval and 
sign off on archaeology 
recommendations. 

CCH has issued the permit 
(A2014NS045) for the 
archaeological monitoring for the 
dyke and mixing channel areas. 


Communities 
Culture and 
Heritage (CCH) 


To review archaeological reports. 


Early Jan. 2015 CCH received 
application for new arch. permit. 
Lease of submerged Crown land. Lease template sent to Alton. 
May 19, 2015 Alton submitted the 
Crown Land Lease Application to 


Department of 
Natural 
Resources 


DNR. 
Easement required for gas Easement application June 11, 
pipeline. 2014 


A letter was sent to Alton Gas on 
November 3, 2014, from the 
Minister of Agriculture, indicating 
that the agreement will not be 
igned until meaningful Crown 


Department of 
Agriculture 


Providing a variance for 
construction on the incorporated 
Fort Ellis Marsh required under the 
Agricultural Marshland 
Conservation Act and entering into 
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Fisheries 
Canada 


Nova Scotia 
Utility and 
Review Board 


Various 


an agreement to construct on 


Crown Land as the Dyke is owned | proceeds and other necessary 


by NSDA. 


DFO to provide advice. 


Departmentof | Hydrocarbon Storage Area Lease. | On June 2, 2009 this lease was 
Energ granted. 


Approval for construction of 
storage caverns. 


Permits for natural gas surface 
facilities and pipeline will require 


consultation with the Mi'kmaq 


approvals (DNR authority for 
coastal lands) are in place. The 
letter also required the company to 
repair the breached dyke located 
on Crown Marshlands. The repair 
agreement was signed on January 
20, 2015. The repair work was not 
completed this winter pending 
further consultation with the 
Mi'kmaq. 


Alton has completed the new dyke 
parallel to the existing dyke which 
lessens the impact of any failure 
as a result of the breach. The risk 
of dyke failure has lessened now 
that spring ice and snow melt has 
occurred. There is no urgency to 
complete repairs at this time until it 
is determined whether construction 
will resume this summer. 


A revised construction agreement 
is being prepared in anticipation of 
work at the site. 


On Aug 1, 2014 DFO reviewed 
Alton Estuary Monitoring Plan. 
Recommend a study be completed 
to determine median toxicity 
threshold of the brine water on 
egg, larvae and juvenile Stripped 
bass survival. This study can be 
completed prior to operation or 
during. Changes to the toxicity 
study are currently under review. 


On September 4, 2013 approval 
issued for construction of storage 
cavern. 


Not yet applied for these permits. 
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Document Released Under the Access to 
Information Act / Document divulgué en vertu 
de la Loi sur l'accés à l'information. 


|. additional permits. po 
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Environmental Assessment Approval 
Approval Date: Original Dated December 18, 2007 


Alton Natural Gas Storage Project 


Alton Natural Gas Storage LP, Proponent 
Colchester County, Nova Scotia 


2015 Follow-up 
September 28, 2015 


Alton Natural Gas Storage (the “Undertaking”), proposed by Alton Natural Gas Storage LP (the 
“Proponent’), in Colchester County, Nova Scotia is approved pursuant to Section 13(1)(b) of the 
Environmental Assessment Regulations. This Approval is subject to the following conditions and 
obtaining all other necessary approvals, permits or authorizations required by municipal, 
provincial and federal acts, regulations, by-laws, guidelines, policies or standards before 
commencing work on the Undertaking. It is the responsibility of the Proponent to ensure that all 
such approvals, permits or authorizations are obtained before commencing work on the 
Undertaking. 

This Environmental Assessment Approval is based upon the review of the conceptual design, 
environmental baseline information, impact predictions, and mitigation presented in the 
Registration Information. 


1.0 General Approval Completed/Comments 


1.1 The Environmental Assessment 
Approval for the project is limited to 
the project as described in the 
registration document. Any proposal 
by the Proponent for expansion, 
modification or relocation of any 
aspect of the project from that 
proposed in the registration 
document must be submitted to the 
Environmental Assessment Branch 
for review and may require an 
environmental assessment. 


Ongoing condition for life of project. 


1.2 The Proponent must, within two 
years of the date of issuance of this 
approval, commence work on the 
undertaking unless granted a written 
extension by the 

Minister. 


Work commenced 2008 access roads developed. 
RoW water pipeline cleared April, 2008. 


Condition met. 


000347 


1.3 The Proponent must not transfer, 
sell, lease, assign or otherwise 
dispose of this approval without the 
written consent of the Minister. The 
sale of a controlling interest of a 
business or a transfer of an approval 
from a parent company to a 
subsidiary or an affiliate is deemed to 
be a transfer requiring consent. 


1.4 The Proponent must implement all 
mitigation and commitments in the 
Registration Document, unless 
approved otherwise by Nova Scotia 
Environment 


| 
2.0 Fish & Fish Habitat 


2.1 The proponent, as part of the 
application for Part V Approval under 
the Environment Act, must provide 
for review the following monitoring 
programs and plans developed in 
consultation with the Department of 
Fisheries & Oceans (DFO). Based on 
the results of the monitoring 
programs, the proponent must make 
necessary modifications to mitigation 
plans and/or operations to prevent 
continues unacceptable 
environmental effects to the 
satisfaction of NSEL and DFO. 


a) An Effects Monitoring Plan 
including parameters such as 
frequency and duration. The plan 
must evaluate potential impacts of 


Ongoing condition for life of project. 


Ongoing condition for life of project. 


On August 1, 2014, DFO accepted Alton's 
Monitoring Plan submitted on June 18, 2014. DFO 
recommended a study be completed to determine 
median toxicity threshold of the brine water on 
egg, larvae and juvenile Striped bass survival. 


The toxicity study has not yet been conducted. 
DFO and the proponent decided that in order to 
get the most accurate results, it would need to be 
conducted after the brining starts. Conducting the 
study after brining begins will allow the 
researches to use the actual brine that will be 
released in the river as opposed to brine created 
in the lab from the salt cores and Shubenacadie 
river water. Once brining is underway the 
toxicology study will be completed in the months 
or May, June and July when striped bass eggs, 
larvae and juveniles are available. The results of 
the toxicity study, including possible additional 
mitigation measures and design revisions are to 
be implemented as per the Alton Natural Gas 
Estuary Monitoring Plan and will be provided to 
DFO for review once available. 


As above accepted by DFO. 


Condition met. 
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sedimentation, salinity and flow 
alterations on aquatic organisms and 
include an impact prediction. 


b) A program to monitor discharge 
salinity levels into the estuary to 
ensure no negative impacts to fish 
species result. This program should 
be developed in consultation with 
Environment Canada (EC). 


c) A plan to gather baseline 
information on water temperature and 
the presence of Atlantic salmon, 
Striped bass and Atlantic sturgeon 
eggs and larvae during one spawning 
season prior to the commencement 
of solution mining. 


d) A long term monitoring program 
for Atlantic salmon, Striped bass and 
Atlantic sturgeon eggs and larvae. 
This plan must identify operational 
responses to unexpected impacts to 
populations. 


e) An ongoing monitoring program of 
fish screens or passive water intakes 
to determine if impingement is 
occurring. 


2.2 The proponent must maintain a 
minimum of 30 meter vegetated 
buffer between all watercourses and 
wetlands. 


3.0 Archaeological & Heritage 
Resources 


3.1The proponent must develop a 
procedure so that any issues or 
concerns raised by potentially 
affected First Nation and Aboriginal 
communities, particularly related to 
environmental effects, can be 
directed to the Proponent and 
resolved in a timely manner. This 
procedure must include contact 
information, documentation and a 
resolution process. 


As above accepted by DFO. 


Condition met. 


As above accepted by DFO. 


Condition met. 


As above accepted by DFO. 


Condition met. 


As above accepted by DFO. 


Condition met. 


An inspection took place on June 3, 2015 to 
determine whether the 30 meter buffer has been 
maintained. Due to high rainfall, the inspector was 
unable to determine conclusively that the 
proponent was able to meet the buffer. The 
inspector is scheduling an inspection at a later 
date when the ground has dried. 


Alton submitted revised plan. Accepted. 


Condition met. 
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3.2The proponent must develop and 
implement an Archaeological 
Contingency Plan that includes: 


a) Procedures for immediate work 
stoppage and conservation of 
resources, should archaeological 
resources be discovered. 


b) Details of worker awareness 
training to be delivered to employees, 
which will address archaeological 
resources and relevant procedures. 


c) Plans for shovel testing to 
determine the presence of 
archaeological resources in the high 
potential areas identified. 


d) Plans to have professional 
archaeologist, approved by Nova 
Scotia Tourism, Culture & Heritage 
(NSTC&H), monitor any work that 
would impact the dykes in case any 
original dyke work is encountered. 


3.3 The Proponent must cease work 
and contact the Director, Heritage 
Division, Nova Scotia Department of 
Tourism, Culture and Heritage, the 
Executive Director, Confederacy of 
Mainland Mi'kmaq and the Executive 
Director, Union of Nova Scotia 
Indians immediately upon discovery 
of an archaeological site or artifact 
unearthed during any phase of the 
proposed project. 


4.0 Land Use & Public Involvement 


4.1 The proponent, as part of the 
application for Part V Approval under 
the Environment Act, the Proponent 
must provide for review and approval, 
a detailed of the Environmental 
Management Plan (EMP) including 
the following. Based on the results 


CCH has issued the permit (A2014NS045) for the 
archaeological monitoring for the dyke and mixing 
channel areas. 


Provided contingency plan in the construction 
EPP. 


Condition met. 


Contingency procedures provided in EPP- 
condition met. 


Contingency procedures provided in EPP- 
condition met. 


Done. 


Condition met. 
Unauthorised work on dyke did not have 


archaeologist on site. CCH sent letter Nov. 19 to 
company. CCH ready to issue 2015 permit. 


Ongoing condition. 


EMP Submitted October 14, 2014; see notes on 
a-d below 
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of the monitoring programs, the 
proponent must make necessary 
modifications to mitigation plans 
and/or operations to prevent 
continued unacceptable 
environmental effects to the 
satisfaction of NSEL. 


a) An Environmental Protection Plan 
(EPP), that includes procedures to 
address soil management issues 
including mitigative strategies for 
reducing the risk of sedimentation 
and erosion, for all aspects of all 
phases of the project. 


b) A dust management plan. 


c) A Waste Management Plan (WMP). 


d) An Issues Resolution System 
including procedures to; deal with 
project related complaints/issues 
from landowners and/or the public, to 
ensure complaints are recorded, 
tracked and resolved in a timely 
manner. 


4.2 The proponent must consult with 
Transport Canada to determine if an 
application under the Navigable 
Waters Protection Act is required and 
if so, obtain such approval before 
commencement of site preparation 
and construction activities. 


4.3The proponent must obtain from 
NSDNR, any required permits for 
project activities pursuant to the 
Beaches Act and the Crown Lands 
Act, prior to the commencement of 
site preparation and construction 
activities. 


Phase 1 EPP submitted May 25, 2008 — 
Approved under 2008-061384 

Phase Il EPP submitted July 16, 2008 — Approved 
under 2008-061384-A01 

Phase Ill EPP submitted April 7; 2014; EPP 
submitted Oct 14, 2014. 


Reviewed and condition met 


Oct 14, 2014 EPP page 22 Section 4.3. 


Reviewed and condition met 


Oct 14, 2014 EPP page 25 Section 4.6. 


Reviewed and condition met 


April 7, 2014 Phase III EPP page 4; Oct 14, 2014 
EPP page 12 section 2.3.2. 


Reviewed and condition met 


Alton has informed NSE that no TC approval 
required. Email dated May 28, 2014. 


Condition met. 


Department of Natural Resources is currently 
reviewing the proponent's application for the 
Submerged Crown Land Lease. 


Agriculture and Alton working on agreement for 
construction and ownership of new dykes as well 
as receiving approvals and zoning from local 
marsh body and municipality. Agriculture has 
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5.0 Flora & Fauna 


5.1 In areas where pipeline route 
alterations are considered, 
supplemental rare plant surveys must 
be conducted along the new route to 
determine if rare plants or other 
sensitive habitats are present. These 
surveys must be provided and 
conducted to the satisfaction of 
NSDNR. 


5.2 The proponent must implement 
standard mitigative measures to 
minimize the environmental effects of 
the project on plant communities 
including the use of native plants 
and/or seed mixtures free of noxious 
weeds and known invasive species. 
The proponent must use industry 
standards to avoid the introduction of 
invasive species. 


5.3 If the undisturbed retrorse sedge 
habitat becomes part of the new 
RoW, the proponent must cordon off 
the area to prevent the movement of 
project related equipment through the 
habitat. 


5.4 Clearing and grubbing must be 
conducted outside of the breeding 
season for most bird species (May 
1 - August 31). 


5.5 The proponent must not conduct 
project activities within 200 m of the 
Osprey nest identified in the field 

surveys during the period from April 


requested in a letter dated Nov 5, 2014 that they 
repair the partial breaches in the dyke. Alton has 
completed the new dyke parallel to the existing 
dyke which lessens the impact of any failure as a 
result of the breach. The risk of dyke failure has 
lessened now that spring ice and snow melt has 
occurred. There is no urgency to complete repairs 
at this time until it is determined whether 
construction will resume this summer. 


A revised construction agreement is being 
prepared in anticipation of work at the site. 


DNR fine with plant surveys. 
Condition met. 


Ongoing 


DNR fine. 
Condition met. 


Ongoing — condition amended to allow grubbing 
during this time. 


DNR fine. 
Condition met. 
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1 to July 30. 


5.6 The proponent must conduct a Alton has provided information on what may have 
field survey prior to the disturbed the Great Blue Heron rookery — DNR 
commencement of construction attribute this to cumulative effects in the area. 


activities to determine the size and Sept.15, 2014 phone conversation with DNR. 
location of the Great Blue Heron Condition met. 
colony. Information from the survey 

must be sent to the Canadian Wildlife 

Service (CWS). The proponent must 

not allow project activities within a 

400 m buffer zone of the rookeries 

from April though mid-August, any 

activities deemed to have a high 

disturbance factor within 

one-kilometer of the rookeries 

through the same period, or any 

activities requiring the removal of 

trees within the 400m buffer zone at 

any time of the year. 


6.0 Groundwater 


6.1 The proponent, as part of the 
application for Part V approval under 
the Environment Act, must provide 
for review and approval: 


a) A groundwater-monitoring Reviewed by NSE hydrogeologist. Condition met 
program including location of | Nov 24, 2014 
monitoring wells and 
parameters. This program 
must be designed to evaluate 
potential impacts to both 
groundwater levels and 
groundwater quality. As a 
minimum, one monitoring well 
should be up gradient and four 
should be down gradient of 
the caverns. Wells should also 
be constructed down gradient 
from the pipeline, especially in 
areas where the pipeline will 
be closest to houses. 
Monitoring should include 
quarterly water levels and 
quality measurements; at a 
minimum one-year of baseline 
measurements should be 
collected. Based on the results 
of the monitoring programs, 
the proponent must make 

modifications to 
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mitigation plans and/or 
operations to prevent 
continues unacceptable 
environmental effects to the 
satisfaction of NSEL. 


Reviewed by NSE hydrogeologist. Condition met 
Sept 29, 2014 


Details of a well survey plan of 
potentially at risk wells that 
meet NSEL standards, 
including water quality testing 
and yield determination tests. 


7.1 The proponent, as part of the 
application for Part V approval under 
the Environment Act, must provide 
for review and approval: 


a) A Spill Management Plan An Emergency Response and Contingency Plan 
including: measures for (dated May 7, 2015) and a letter dated May 7th, 
prevention; procedures for 2015 was submitted to NSE on May 11, 2015. 
clean-up of any sized spill; The information was reviewed and was 
E Micra aeu determined to be incomplete. An email was sent 
eq ras HP to the proponent requesting the missing 

ponse and . . Ge : . : 
containment equipment would information. Additional information was submitted 
be available; measures for on May 21, 2015 and has been determined to be 
keeping birds away from a complete. 
spill, and for dealing with Condition met. 
accidents where birds are 
oiled and/or sensitive habitats 
are contaminated; reference to 
provincial emergency spill 
regulations; procedures for 
the storage and disposal of 
lubricants, petroleum products 
and waste oils; and reference 
to provincial regulations 
pertaining to this storage and 
disposal, and number and 
location of on site-personnel 
spill kits. 


An Emergency Response and | The Emergency Response and Contingency Plan 


Contingency Plan consistent was submitted May 11, 2015 — condition met 
in format and content with 


NSEL's Contingency Planning 
Guidelines, including: 


i) safety features incorporated in As above 
project design, 
8 


ii) post accidental monitoring, 
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remediation standards to be met in As above 
clean-up, 

vi) training and exercise drills 

including Workplace Hazardous As above 
Materials Information System 

(WHMIS) training, 


Email Dec 19, 2014 TCH. Condition met. 


v) containment, decontamination and 


vii) comprehensive inspection and 
maintenance procedures, regulatory 
compliance standards, reference to 
CSA Standard Z341 and the CAN/CSA 
Standard Z731-03 Emergency 
Preparedness and Response 
Standard, and 


viii) procedures to address tourism 
operations on the Shubenacadie 
river, Cobequid and Minas Basins. 


c) Details of the Environmental, 
Health and Safety (EHS) 
system. 


Information submitted May 11, 2015 - condition 
met. 


Details for the assessment of 
other water uses or 
withdrawals, in or near the 
project area that could be 
affected by project related 
accidents. 


Information submitted May 11, 2015 — condition 
met. 


7.2 All monitoring programs must be 
resubmitted over the lifetime of the 
project, at a schedule established by 
NSEL, and revised as determined by 
NSEL. 
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Environmental Assessment Approval 
Approval Date: Original Dated May 21, 2013 


Alton Natural Gas Storage Project 


Alton Natural Gas Storage LP, Proponent 
Colchester County, Nova Scotia 


2015 Follow-up 
September 29, 2015 


The Alton Natural Gas Pipeline Project (the “Undertaking”), proposed by Alton Natural 
Gas Storage LP (the “Approval Holder”) near Alton, Colchester County, Nova Scotia is 
approved pursuant to Section 40 of the Environment Act and Section 18(a) of the 
Environmental Assessment Regulations. This Approval is subject to the following 
conditions and obtaining all other necessary approvals, permits or authorizations required 
by municipal, provincial and federal acts, regulations and by-laws before commencing 
work on the Undertaking. It is the responsibility of the Approval Holder to ensure that all 
such approvals, permits or authorizations are obtained before commencing work on the 
Undertaking. 


This Environmental Assessment Approval is based upon the review of the conceptual 
design, environmental baseline information, impact predictions, and mitigation presented 
in the Registration Document and Focus Report. 


Terms and Conditions for Environmental Assessment Approval 
1.0 General Approval Status/Comments 


1.1 The Environmental 
Assessment Approval for the 
Undertaking is limited to 

the Undertaking as described in 
the Environmental Assessment 
Registration Document and 
Focus Report. 

1.2 Expansion, modification 
or relocation of any aspect of the 
Undertaking from that proposed 
in the registration information 
must be submitted to the 
Environmental Assessment 
Branch for review and may 
require an environmental 


Ongoing. 


Ongoing 


Following a review of the Alton Natural Gas Pipeline Project 
Proposed Re-Alignment (January 7, 2015), it has been 
determined that no further environmental assessment (EA) is 
required, with the proviso that an archaeological impact 
assessment, as well as physical assessments for wetlands 
and watercourses are completed for the new alignment. 
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assessment (EA). 


1.3 The Approval Holder 
must, within two years of the 
date of issuance of this 
Approval, commence work on 
the Undertaking unless granted 
a written extension by the 
Minister. 


1.4 The Approval Holder 
must not transfer, sell, lease, 
assign or otherwise dispose of 
this Approval without the written 
consent of the Minister. The 
sale of a controlling interest of a 
business or a transfer of an 
approval from a parent company 
to a subsidiary or an affiliate is 
deemed to be a transfer 
requiring consent. 


Alton has planned for fieldwork in the summer 2015: 


e “Option A" Re-Alignment Field Truthing 
o 2-3 Days (July) 
e Wetland Baseline Monitoring and Functional 
Assessment 
o 5 days (set up in June, baseline in August) 
e Groundwater baseline 
o 2 days (June) 
e Archaeological impact study 
o 2 days (June-July) 


Work has not yet begun on the pipeline. 


Extension granted to May 21, 2017 


“commence work” means, with respect to an undertaking, to 
begin construction or site preparation activity for an 
undertaking or any part of an undertaking; 


A transfer has previously occurred in December 2013. During 
this transfer, all of the equity interests of Veresen Energy 
Infrastructure in both the limited partner and the general 
partner was acquired by AltaGas Natural Gas Storage Ltd. 


This condition is on-going 


1.5 The Approval Holder 
must implement all mitigation 
and commitments in the 
Registration Document and 
Focus Report, unless approved 
otherwise by Nova Scotia 
Environment (NSE). 


1.6 The Approval Holder 
must provide a report to NSE's 
Environmental Assessment 
Branch one year following 
construction of the Undertaking. 
The report must include, but not 
be limited to, site development, 
mitigation plans, monitoring 


Ongoing 


One year after construction. 
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results, and compliance with the 
Terms and Conditions of the EA 
Approval. 


2.0 Project Location and Ongoing. 
Route Selection 

2.1 Approval is based on the 

"Original Alignment" of the 

pipeline as described in the EA 

Registration Document and 

Focus Report. 


3.0 Project Infrastructure and | Ongoing. 
Activities 
3.1 Prior to clearing and/or 
construction, the Approval 
Holder must submit the 
Environmental Management 
Plan (EMP) for review by 
Department of Fisheries and 
Oceans (DFO) and review and 
approval by NSE. 


3.2 The Approval Holder Ongoing. 
must update and revise the EMP 

at the request of NSE, at any 

time during construction or 

operation of the Undertaking. 


3.3 All revisions to the EMP | Ongoing. 
must be forwarded to NSE for 
review and approval. 


3.4 The Approval Holder Ongoing. 
must, in consultation with NSE 
and Fisheries and Oceans 
Canada, develop a post 
construction monitoring and 
reporting schedule to be 
included in the EMP. 

3.5 The Approval Holder Ongoing. 
must distribute the EMP and all 
subsequent revisions to NSE 
and other regulatory agencies. 


4.0 Proposed Wilderness To date, there have been only very preliminary discussions 
Areas Lands between the proponent and NSE regarding the compensation 
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4.1 Within four years of the date 
of this EA Approval, the 
Approval Holder must develop 
and implement a compensation 
plan that has been reviewed and 
approved by NSE, for impacts 
on the Stewiacke River 
Wilderness Area. This plan shall 
include, but may not be limited 
to, the securement of 
conservation land in the vicinity 
of the Undertaking for statutory 
protection by the province. 


plan. 


4.2 Prior to any clearing and /or 
construction in a proposed 
wilderness area the Approval 
Holder must provide notification 
to NSE. 


No clearing or construction in a proposed wilderness area has 
commenced as of yet. 


4.3 The Approval Holder 
must ensure that any work within 
a designated wilderness area is 
approved by the Minister of 
Environment as required by the 
Wilderness Areas Protection Act. 


No work within a designated wilderness area has commenced 
as of yet. 


5.0 Aquatic Habitat/ 
Surface Water/ Watercourse 
Crossings 

5.1 The Approval Holder 
must not undertake any “wet” 
watercourse crossing, unless 
otherwise approved by NSE. 


Ongoing. 


5.2 The Approval Holder must 
obtain an approval from NSE for 
the construction of watercourse 
crossings, as specified in the 
Activities Designation 
Regulations. 


Five watercourses will need to be crossed for the pipeline. 


A watercourse alteration approval was issued June 6, 2014 
for crossings along the water pipeline. 


5.3 Any environmental 
impacts on the public water 
supply for the Town of 
Stewiacke must be corrected by 
the Approval Holder to the 
satisfaction of NSE. 


Ongoing. 
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5.4 Prior to clearing and/or Josh Blakeney working on this. 

construction, the Approval NSE waiting for help from Bruce Langille with security for gas 
Holder must provide an pipeline in Protected Water Area. 

approved security that is 

satisfactory to NSE. This 

security is to cover an alternate 

temporary and/or permanent 

drinking water supply in the 

event that the Undertaking 

impacts the public water supply. 

6.0 Groundwater The pre-blast survey has not yet been received by NSE. 

6.1 Prior to any blasting, the 
Approval Holder must conduct a 
pre-blast survey for water wells 
within 800 m of the point of blast. 
The survey must be conducted 
in accordance with the NSE 
“Procedure for Conducting a 
Pre-Blast Survey". Any water 
well impacts from the blasting 
must be corrected by the 
Approval Holder to the 
satisfaction of NSE. 


7.0 Flora and Fauna DNR's Regional Services and Wildlife Division staff have not 


7.1 Prior to clearing and/or yet received the digital way point files 
construction, the Approval 
Holder must provide DNR's 
Regional Services and Wildlife 
Division staff with digital way 
point files revealing precise 
locations for all "RED", 
"YELLOW" and 
“UNDETERMINED?” listed 
species based on actual field 
inventories for rare/endangered 
vascular, non-vascular plants, 
lichen, birds, mammals, and 
reptiles within the affected 
corridor. The Approval Holder 
must report to NSE that the files 
have been provided to DNR. 
Final location of the pipeline 
must be determined in 
consultation with DNR's Wildlife 
Division, pending review of 
inventory results. 


7.2 Site preparations that Ongoing. 
include deforestation, clearing 
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and grubbing must be 
undertaken between September 
1°t and March 30" in order to 
minimize impacts on breeding 
birds that may include 
endangered and threatened 
species listed under the Species 
at Risk Act and/or the Nova 
Scotia Endangered Species Act, 
unless otherwise approved by 
NSE. 


7.3 If site preparation 
activities occur between mid-July 
and August 31t, the Approval 
Holder must prepare and 
implement a monitoring and 
mitigation plan for breeding 
activity (i.e. nesting) pursuant to 
the Migratory Bird Convention 
Act, in consultation with DNR 
and the Canadian Wildlife 
Service. 


7.4 The Approval Holder 
must use natural species to re- 
vegetate exposed soil in forest 
and riparian zones. 

7.5 The Approval Holder 
must contact DNR prior to any 
site investigations, construction, 
or project related access 
planned on Crown lands. 


7.6 Prior to construction, the 
Approval Holder must undertake 


Further details will be included in the project EPP. 


Ongoing. 


Not applicable at this time. 


DNR received an application for a Crown Land Easement on 
September 5, 2014. This application is currently under review. 


There have been some changes to the Crown land in the 
area. As a result of a purchase of lands by the Province from 
Northern Pulp in 2010, nearly 3900 hectares of former 
Northern Pulp land in the St, Andrews River area became 
provincial Crown land. This land was included among the 
areas put forward for public review in 2011 as lands being 
considered for protection. 


Subsequently, a portion of this area was proposed not to be 
protected in favour of a nearby area currently privately owned 
(Our Parks and Protected Areas — A Plan for Nova Scotia, 
Province of Nova Scotia, 2013). Protection of this substitute 
area depends on provincial acquisition of the land, possibly 
through a trade. Whether this occurs or not, and whether all 
or only a portion of the area currently planned for protection 
is ultimately protected, there will have been a net increase of 
3900 ha of Crown land in this area since 2009. 


DNR staff have not yet been provided with information as to 
whether wood turtle nesting surveys have been conducted 
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wood turtle nesting surveys and 
all nesting areas must be 
avoided. All wood turtles found 
or observed must be reported 
immediately to DNR's Wildlife 
Division and the Regional 
Biologist. 


8.0 Wetlands 
8.1 The Approval Holder 
must obtain an approval from 
NSE for the wetland alterations, 
as specified in the Activities 
Designation Regulations. 
8.2 The Approval Holder 
must provide GPS boundary 
coordinates and shape files of all 
wetlands delineated for the 
Undertaking to NSE. 
9.0 Air Quality and Noise 
9.1 The Approval Holder 
must participate in future air 
shed management programs as 
required by NSE. 


The approval holder has not yet obtained approvals for 
wetland alterations. 


The approval holder has not yet provided GPS boundary 
coordinates for delineated wetlands. 


NSE has not required the approval holder participate in 
programs regarding air shed management. 


9.2 The Approval Holder 
must not burn any materials 
generated as a result of 

construction activities. 


No construction waste has been generated yet and that this 
condition will be ongoing. 


9.3 The Approval Holder 
must conduct air quality 
monitoring or dust monitoring at 
the request of NSE. 

10.0 Public Consultation NSE has not yet required the approval holder to form a CLC. 
10.1 The Approval Holder 
must form, at the request of 
NSE, a Community Liaison 
Committee (CLC) for both the 
Alton Natural Gas Storage 
Facility and this Undertaking, in 
consultation with NSE and with 
municipal and community 
representatives. The NSE 
Guidelines for the Formation of a 
Community Liaison Committee 
shall be used for the guidance of 
the Approval Holder and 
community. 


NSE has not requested the approval holder conduct air quality 
or dust monitoring. 
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10.2 The Approval Holder 
must provide, for review and 
approval by NSE, procedures for 
hearing and responding to 
community concerns raised 
during the construction and 
operation of the Undertaking. 
11.0 Nova Scotia Mi'kmaq 
11.1 The Approval Holder 
must develop and implement a Condition met. 
Mi'kmaq Communication Plan 
for the Undertaking, which will 
include a process for 
communicating project details 
and seeking input from the 
Mi'kmaq community. 


NSE does not yet have this document. 


This plan has been created. 


11.2 The Approval Holder NSE has not yet required the formation of a CLC. 


must solicit CLC membership 

from the Mi'kmaq community if a 

CLC is requested to be formed 

by NSE. 

12.0 Archaeological and Relevant Heritage Research Permits and related work are as 
Heritage Resources follows: 

12.1 The Approval Holder 

must submit reports for *A2006NS58 (Background research and pedestrian 
archaeological resource impact survey) 

assessments conducted for this *EA 07-07-06 (recommended shovel testing of high 
Undertaking, to Nova Scotia potential areas and monitoring of dyke work) 
Department of Communities, *A2008NS66 (pedestrian survey of Shubenacadie 
Culture and Heritage for review river to riverside road; shovel testing — negative) 

and approval. Based on the *A2011NS33 (Pedestrian survey of pipeline ROW; 
conclusions and shovel testing high potential areas — negative) 
recommendations of this review, *A2014NS045 (permit for monitoring of mixing 
further studies and/or mitigation channel / dyke area) 

may be required at the request 

of NSE. The reports A2006NS58; A2008NS66; and a revised final 


version of A2011NS33 have all been reviewed and approved 
by CCH. A report for A2014NS045 is still outstanding from the 
archaeologist. 


The archaeologist was on site on July 9-11; August 5, 11, 22- 
23, 25th and, Sept 6, 2014. It was agreed at the outset of the 
project that archaeological monitoring would not be required 
full time for excavations outside of the existing dyke, but 
would be required full time for the dyke excavation. 


No work on the dyke has taken place since November 19, 
2014. CCH has an application from the archaeologist for 2015 
monitoring work and has reviewed it but sign off will not occur 
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122 The Approval Holder 


must cease work and contact the 


Special Places Coordinator, 
Nova Scotia Department of 
Communities, Culture and 
Heritage immediately upon 
discovery of an archaeological 
site or artifact unearthed during 
any phase of the proposed 
Undertaking. If the find is of 
certain or suspected Mi'kmaq 
origin, the Approval Holder must 
also contact the Executive 
Director of the KMKNO. 


until consultation discussions have reached a satisfactory 
point. 
Ongoing. 


13.0 Contingency Planning 
13.1 Prior to clearing and/or 
construction the Approval Holder 
must submit the Emergency 
Response and Contingency Plan 
to NSE for review and approval. 


The approval holder has not yet submitted the Emergency 
Response and Contingency Plan to NSE 


13.2 The Approval Holder 
must contact NSE immediately 
upon discovery of any 
contaminated soil. 


14.0 Decommissioning and 
Site Reclamation 

14.1 The Approval Holder 
must provide NSE with a 
finalized abandonment plan, for 
review and approval, six months 
prior to the permanent shut 
down of the Undertaking. 


Ongoing. 


Ongoing. 
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Environmental Assessment Approval 
Approval Date: Original Dated December 18, 2007 


Alton Natural Gas Storage Project 


Alton Natural Gas Storage LP, Proponent 
Colchester County, Nova Scotia 


2015 Follow-up 
December 4, 2015 


Alton Natural Gas Storage (the "Undertaking"), proposed by Alton Natural Gas Storage LP (the 
“Proponent”), in Colchester County, Nova Scotia is approved pursuant to Section 13(1)(b) of the 
Environmental Assessment Regulations. This Approval is subject to the following conditions and 
obtaining all other necessary approvals, permits or authorizations required by municipal, 
provincial and federal acts, regulations, by-laws, guidelines, policies or standards before 
commencing work on the Undertaking. It is the responsibility of the Proponent to ensure that all 
such approvals, permits or authorizations are obtained before commencing work on the 
Undertaking. 

This Environmental Assessment Approval is based upon the review of the conceptual design, 
environmental baseline information, impact predictions, and mitigation presented in the 
Registration Information. 


1.0 General Approval Completed/Comments 


Ongoing condition for life of project. 


1.1 The Environmental Assessment 
Approval for the project is limited to 
the project as described in the 
registration document. Any proposal 
by the Proponent for expansion, 
modification or relocation of any 
aspect of the project from that 
proposed in the registration 
document must be submitted to the 
Environmental Assessment Branch 
for review and may require an 
environmental assessment. 


1.2 The Proponent must, within two Work commenced 2008 access roads developed. 
years of the date of issuance of this RoW water pipeline cleared April, 2008. 
approval, commence work on the 

undertaking unless granted a written | Condition met. 

extension by the 

Minister. 
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1.3 The Proponent must not transfer, 
sell, lease, assign or otherwise 
dispose of this approval without the 
written consent of the Minister. The 
sale of a controlling interest of a 
business or a transfer of an approval 
from a parent company to a 
subsidiary or an affiliate is deemed to 
be a transfer requiring consent. 


1.4 The Proponent must implement all 
mitigation and commitments in the 
Registration Document, unless 
approved otherwise by Nova Scotia 
Environment 


pu e ec ee Ej 
2.0 Fish & Fish Habitat 


2.1 The proponent, as part of the 
application for Part V Approval under 
the Environment Act, must provide 
for review the following monitoring 
programs and plans developed in 
consultation with the Department of 
Fisheries & Oceans (DFO). Based on 
the results of the monitoring 
programs, the proponent must make 
necessary modifications to mitigation 
plans and/or operations to prevent 
continues unacceptable 
environmental effects to the 
satisfaction of NSEL and DFO. 


a) An Effects Monitoring Plan 
including parameters such as 
frequency and duration. The plan 
must evaluate potential impacts of 


Ongoing condition for life of project. 


Ongoing condition for life of project. 


On August 1, 2014, DFO accepted Alton's 
Monitoring Plan submitted on June 18, 2014. DFO 
recommended a study be completed to determine 
median toxicity threshold of the brine water on 
egg, larvae and juvenile Striped bass survival. 


The toxicity study has not yet been conducted. 
DFO and the proponent decided that in order to 
get the most accurate results, it would need to be 
conducted after the brining starts. Conducting the 
study after brining begins will allow the 
researches to use the actual brine that will be 
released in the river as opposed to brine created 
in the lab from the salt cores and Shubenacadie 
river water. Once brining is underway the 
toxicology study will be completed in the months 
or May, June and July when striped bass eggs, 
larvae and juveniles are available. The results of 
the toxicity study, including possible additional 
mitigation measures and design revisions are to 
be implemented as per the Alton Natural Gas 
Estuary Monitoring Plan and will be provided to 
DFO for review once available. 
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sedimentation, salinity and flow 
alterations on aquatic organisms and 
include an impact prediction. 


b) A program to monitor discharge 
salinity levels into the estuary to 
ensure no negative impacts to fish 
species result. This program should 
be developed in consultation with 
Environment Canada (EC). 


c) A plan to gather baseline 
information on water temperature and 
the presence of Atlantic salmon, 
Striped bass and Atlantic sturgeon 
eggs and larvae during one spawning 
season prior to the commencement 
of solution mining. 


d) A long term monitoring program 
for Atlantic salmon, Striped bass and 
Atlantic sturgeon eggs and larvae. 
This plan must identify operational 
responses to unexpected impacts to 
populations. 


e) An ongoing monitoring program of 
fish screens or passive water intakes 
to determine if impingement is 
occurring. 

2.2 The proponent must maintain a Ongoing condition. 
minimum of 30 meter vegetated 

buffer between all watercourses and 

wetlands. 


3.0 Archaeological & Heritage 
Resources 


3.1The proponent must develop a 
procedure so that any issues or 
concerns raised by potentially Condition met. 
affected First Nation and Aboriginal 

communities, particularly related to 

environmental effects, can be 

directed to the Proponent and 

resolved in a timely manner. This 

procedure must include contact 

information, documentation and a 

resolution process. 


Alton submitted revised plan. Accepted. 


3.2The proponent must develop and CCH has issued the permit (A2014NS045) for the 
implement an Archaeological archaeological monitoring for the dyke and mixing 


Contingency Plan that includes: channel areas. 
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a) Procedures for immediate work 
stoppage and conservation of 
resources, should archaeological 
resources be discovered. 


b) Details of worker awareness 
training to be delivered to employees, 
which will address archaeological 
resources and relevant procedures. 


c) Plans for shovel testing to 
determine the presence of 
archaeological resources in the high 
potential areas identified. 


d) Plans to have professional 
archaeologist, approved by Nova 
Scotia Tourism, Culture & Heritage 
(NSTC&H), monitor any work that 
would impact the dykes in case any 
original dyke work is encountered. 


3.3 The Proponent must cease work 
and contact the Director, Heritage 
Division, Nova Scotia Department of 
Tourism, Culture and Heritage, the 
Executive Director, Confederacy of 
Mainland Mi'kmaq and the Executive 
Director, Union of Nova Scotia 
Indians immediately upon discovery 
of an archaeological site or artifact 
unearthed during any phase of the 
proposed project. 


4.0 Land Use & Public Involvement 


4.1 The proponent, as part of the 
application for Part V Approval under 
the Environment Act, the Proponent 
must provide for review and approval, 
a detailed of the Environmental 
Management Plan (EMP) including 
the following. Based on the results 
of the monitoring programs, the 
proponent must make necessary 
modifications to mitigation plans 


Provided contingency plan in the construction 
EPP. 


Condition met. 


Contingency procedures provided in EPP- 
condition met. 


Contingency procedures provided in EPP- 
condition met. 


Done. 


Condition met. 


Unauthorised work on dyke did not have 
archaeologist on site. CCH sent letter Nov. 19 to 
company. CCH ready to issue 2015 permit. 


The A2014NS045 report is overdue. 


Ongoing condition. 


EMP Submitted October 14, 2014; see notes on 
a-d below 
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and/or operations to prevent 
continued unacceptable 
environmental effects to the 
satisfaction of NSEL. 


a) An Environmental Protection Plan 
(EPP), that includes procedures to 
address soil management issues 
including mitigative strategies for 
reducing the risk of sedimentation 
and erosion, for all aspects of all 
phases of the project. 


b) A dust management plan. 


c) A Waste Management Plan (WMP). 


d) An Issues Resolution System 
including procedures to; deal with 
project related complaints/issues 
from landowners and/or the public, to 
ensure complaints are recorded, 
tracked and resolved in a timely 
manner. 


4.2 The proponent must consult with 
Transport Canada to determine if an 
application under the Navigable 
Waters Protection Act is required and 
if so, obtain such approval before 
commencement of site preparation 
and construction activities. 


4.3The proponent must obtain from 
NSDNR, any required permits for 
project activities pursuant to the 
Beaches Act and the Crown Lands 
Act, prior to the commencement of 
site preparation and construction 
activities. 


Phase 1 EPP submitted May 25, 2008 — 
Approved under 2008-061384 

Phase Il EPP submitted July 16, 2008 — Approved 
under 2008-061384-A01 

Phase Ill EPP submitted April 7; 2014; EPP 
submitted Oct 14, 2014. 


Reviewed and condition met 


Oct 14, 2014 EPP page 22 Section 4.3. 


Reviewed and condition met 


Oct 14, 2014 EPP page 25 Section 4.6. 


Reviewed and condition met 


April 7, 2014 Phase IIl EPP page 4; Oct 14, 2014 
EPP page 12 section 2.3.2. 


Reviewed and condition met 


Alton has informed NSE that no TC approval 
required. Email dated May 28, 2014. 


Condition met. 


Department of Natural Resources is currently 
reviewing the proponent's application for the 
Submerged Crown Land Lease. 


Agriculture and Alton working on agreement for 
construction and ownership of new dykes as well 
as receiving approvals and zoning from local 
marsh body and municipality. Agriculture has 
requested in a letter dated Nov 5, 2014 that they 
repair the partial breaches in the dyke. Alton has 
completed the new dyke parallel to the existing 
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5.0 Flora & Fauna 


5.1 In areas where pipeline route 
alterations are considered, 
supplemental rare plant surveys must 
be conducted along the new route to 
determine if rare plants or other 
sensitive habitats are present. These 
surveys must be provided and 
conducted to the satisfaction of 
NSDNR. 


5.2 The proponent must implement 
standard mitigative measures to 
minimize the environmental effects of 
the project on plant communities 
including the use of native plants 
and/or seed mixtures free of noxious 
weeds and known invasive species. 
The proponent must use industry 
standards to avoid the introduction of 
invasive species. 


5.3 If the undisturbed retrorse sedge 
habitat becomes part of the new 
RoW, the proponent must cordon off 
the area to prevent the movement of 
project related equipment through the 
habitat. 


5.4 Clearing and grubbing must be 
conducted outside of the breeding 
season for most bird species (May 
1 - August 31). 


5.5 The proponent must not conduct 
project activities within 200 m of the 
Osprey nest identified in the field 
surveys during the period from April 
1 to July 30. 


dyke which lessens the impact of any failure as a 
result of the breach. The risk of dyke failure has 
lessened now that spring ice and snow melt has 
occurred. There is no urgency to complete repairs 
at this time until it is determined whether 
construction will resume this summer. 


A revised construction agreement is being 
prepared in anticipation of work at the site. 


DNR fine with plant surveys. 
Condition met. 


Ongoing 


DNR fine. 
Condition met. 


Ongoing — condition amended to allow grubbing 
during this time. 


DNR fine. 
Condition met. 


5 6 Tñə-proponentmust conducta Alton has provided information on what may have 


field survey prior to the 
commencement of construction 
activities to determine the size and 
location of the Great Blue Heron 
colony. Information from the survey 
must be sent to the Canadian Wildlife 
Service (CWS). The proponent must 
not allow project activities within a 
400 m buffer zone of the rookeries 
from April though mid-August, any 
activities deemed to have a high 
disturbance factor within 
one-kilometer of the rookeries 
through the same period, or any 
activities requiring the removal of 
trees within the 400m buffer zone at 
any time of the year. 


6.1 The proponent, as part of the 
application for Part V approval under 
the Environment Act, must provide 
for review and approval: 


disturbed the Great Blue Heron rookery — DNR 
attribute this to cumulative effects in the area. 


Sept.15, 2014 phone conversation with DNR. 
Condition met. 


a) A groundwater-monitoring 
program including location of 
monitoring wells and 
parameters. This program 
must be designed to evaluate 
potential impacts to both 
groundwater levels and 
groundwater quality. As a 
minimum, one monitoring well 
should be up gradient and four 
should be down gradient of 
the caverns. Wells should also 
be constructed down gradient 
from the pipeline, especially in 
areas where the pipeline will 
be closest to houses. 
Monitoring should include 
quarterly water levels and 
quality measurements; at a 
minimum one-year of baseline 
measurements should be 
collected. Based on the results 
of the monitoring programs, 
the proponent must make 

necessary modifications to 

mitigation plans and/or 
operations to prevent 
continues unacceptable 


Reviewed by NSE hydrogeologist. Condition met 
Nov 24, 2014 
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environmental effects to the 
satisfaction of NSEL. 
b) Details of a well survey plan of Reviewed by NSE hydrogeologist. Condition met 


potentially at risk wells that Sept 29, 2014 
meet NSEL standards, 

including water quality testing 

and yield determination tests. 


7.1 The proponent, as part of the 
application for Part V approval under 
the Environment Act, must provide 
for review and approval: 


a) A Spill Management Plan An Emergency Response and Contingency Plan 
including: measures for (dated May 7, 2015) and a letter dated May 7th, 
prevention; procedures for 2015 was submitted to NSE on May 11, 2015. 
clean-up of any sized spill; The information was reviewed and was 
accounting of who would be determined to be incomplete. An email was sent 
responsible for cleanup and . Ser 
what response and to the proponent requesting the missing | 
containment equipment would information. Additional information was submitted 
be available; measures for on May 21, 2015 and has been determined to be 
keeping birds away from a complete. 
spill, and for dealing with Condition met. 
accidents where birds are 
oiled and/or sensitive habitats 
are contaminated; reference to 
provincial emergency spill 
regulations; procedures for 
the storage and disposal of 
lubricants, petroleum products 
and waste oils; and reference 
to provincial regulations 
pertaining to this storage and 
disposal, and number and 
location of on site-personnel 
spill kits. 


An Emergency Response and | The Emergency Response and Contingency Plan 


Contingency Plan consistent | was submitted May 11, 2015 — condition met 
in format and content with 


NSEL's Contingency Planning 
Guidelines, including: 


i) safety features incorporated in As above 
project design, 


iii) system shut down procedures, As above 
| 
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Email Dec 19, 2014 TCH. Condition met. 


v) containment, decontamination and 
remediation standards to be met in 
clean-up, 


vi) training and exercise drills 
including Workplace Hazardous 
Materials Information System 
(WHMIS) training, 


vii) comprehensive inspection and 
maintenance procedures, regulatory 
compliance standards, reference to 
CSA Standard Z341 and the CAN/CSA 
Standard Z731-03 Emergency 
Preparedness and Response 
Standard, and 


viii) procedures to address tourism 
operations on the Shubenacadie 
river, Cobequid and Minas Basins. 


c) Details of the Environmental, 
Health and Safety (EHS) 
system. 


Information submitted May 11, 2015 - condition 
met. 


Details for the assessment of 
other water uses or 
withdrawals, in or near the 
project area that could be 
affected by project related 
accidents. 


Information submitted May 11, 2015 — condition 
met. 


7.2 All monitoring programs must be 
resubmitted over the lifetime of the 
project, at a schedule established by 
NSEL, and revised as determined by 
NSEL. 
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Environmental Assessment Approval 
Approval Date: Original Dated May 21, 2013 


Alton Natural Gas Pipeline Project 


Alton Natural Gas Storage LP, Proponent 
Colchester County, Nova Scotia 


2015 Follow-up 
December 4, 2015 


The Alton Natural Gas Pipeline Project (the "Undertaking"), proposed by Alton Natural 
Gas Storage LP (the “Approval Holder”) near Alton, Colchester County, Nova Scotia is 
approved pursuant to Section 40 of the Environment Act and Section 18(a) of the 
Environmental Assessment Regulations. This Approval is subject to the following 
conditions and obtaining all other necessary approvals, permits or authorizations required 
by municipal, provincial and federal acts, regulations and by-laws before commencing 
work on the Undertaking. It is the responsibility of the Approval Holder to ensure that all 
such approvals, permits or authorizations are obtained before commencing work on the 
Undertaking. 


This Environmental Assessment Approval is based upon the review of the conceptual 
design, environmental baseline information, impact predictions, and mitigation presented 
in the Registration Document and Focus Report. 


Terms and Conditions for Environmental Assessment Approval 


1.1 The Environmental 
Assessment Approval for the 
Undertaking is limited to 

the Undertaking as described in 
the Environmental Assessment 
Registration Document and 
Focus Report. 

1:2 Expansion, modification | Ongoing 
or relocation of any aspect of the 
Undertaking from that proposed 
in the registration information 
must be submitted to the 
Environmental Assessment 
Branch for review and may 
require an environmental 


Ongoing. 


Following a review of the Alton Natural Gas Pipeline Project 
Proposed Re-Alignment (January 7, 2015), it has been 
determined that no further environmental assessment (EA) is 
required, with the proviso that an archaeological impact 
assessment, as well as physical assessments for wetlands 


1 


1.0 General Approval Status/Comments 


and watercourses are completed for the new alignment. 
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assessment (EA). 


1.3 The Approval Holder 
must, within two years of the 
date of issuance of this 
Approval, commence work on 
the Undertaking unless granted 
a written extension by the 
Minister. 


1.4 The Approval Holder 
must not transfer, sell, lease, 
assign or otherwise dispose of 
this Approval without the written 
consent of the Minister. The 
sale of a controlling interest of a 
business or a transfer of an 
approval from a parent company 
to a subsidiary or an affiliate is 
deemed to be a transfer 
requiring consent. 


1:5 The Approval Holder 
must implement all mitigation 
and commitments in the 
Registration Document and 


Focus Report, unless approved 
otherwise by Nova Scotia 
Environment (NSE). 


1.6 The Approval Holder 
must provide a report to NSE’s 
Environmental Assessment 
Branch one year following 
construction of the Undertaking. 
The report must include, but not 
be limited to, site development, 
mitigation plans, monitoring 
results, and compliance with the 
Terms and Conditions of the EA 
Approval. 


2.0 Project Location and 
Route Selection 


Alton conducted fieldwork in the summer 2015: 
e Archaeological impact study 
o 2 days (outstanding) 


Work has not yet begun on the pipeline. 
Extension granted to May 21, 2017 
“commence work” means, with respect to an undertaking, to 


begin construction or site preparation activity for an 
undertaking or any part of an undertaking; 


A transfer has previously occurred in December 2013. During 
this transfer, all of the equity interests of Veresen Energy 
Infrastructure in both the limited partner and the general 
partner was acquired by AltaGas Natural Gas Storage Ltd. 


This condition is on-going 


Ongoing 


One year after construction. 


Ongoing. 
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2.1 Approval is based on the 

"Original Alignment" of the 
pipeline as described in the EA 
Registration Document and 


Focus Report. 


3.0 Project Infrastructure and | Ongoing. 
Activities 

3.1 Prior to clearing and/or 

construction, the Approval 

Holder must submit the 

Environmental Management 

Plan (EMP) for review by 

Department of Fisheries and 

Oceans (DFO) and review and 

approval by NSE. 


3.2 The Approval Holder Ongoing. 
must update and revise the EMP 

at the request of NSE, at any 

time during construction or 

operation of the Undertaking. 


3.3 All revisions to the EMP. | Ongoing. 
must be forwarded to NSE for 
review and approval. 


3.4 The Approval Holder Ongoing. 
must, in consultation with NSE 
and Fisheries and Oceans 
Canada, develop a post 
construction monitoring and 
reporting schedule to be 
included in the EMP. 

3.5 The Approval Holder Ongoing. 
must distribute the EMP and all 
subsequent revisions to NSE 
and other regulatory agencies. 


4.0 Proposed Wilderness 
Areas Lands 

4.1 Within four years of the date 
of this EA Approval, the 
Approval Holder must develop 
and implement a compensation 
plan that has been reviewed and 
approved by NSE, for impacts 
on the Stewiacke River 


To date, there have been only very preliminary discussions 
between the proponent and NSE regarding the compensation 
plan. 
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Wilderness Area. This plan shall 
include, but may not be limited 
to, the securement of 
conservation land in the vicinity 
of the Undertaking for statutory 
protection by the province. 


4.2 Prior to any clearing and/or | No clearing or construction in a proposed wilderness area has 
construction in a proposed commenced as of yet. 

wilderness area the Approval 
Holder must provide notification 
to NSE. 


4.3 The Approval Holder No work within a designated wilderness area has commenced 
must ensure that any work within | as of yet. 

a designated wilderness area is 
approved by the Minister of 
Environment as required by the 
Wilderness Areas Protection Act. 


dim, 


5.0 Aquatic Habitat! -Tongsin: 
Surface Water/ Watercourse 
Crossings 

SH The Approval Holder 
must not undertake any “wet” 
watercourse crossing, unless 
otherwise approved by NSE. 


5.2 The Approval Holder must 
obtain an approval from NSE for 
the construction of watercourse 
crossings, as specified in the 
Activities Designation 
Regulations. 


Five watercourses will need to be crossed for the pipeline. 


A watercourse alteration approval was issued June 6, 2014 
for crossings along the water pipeline. 


5.3 Any environmental Ongoing. 
impacts on the public water 

supply for the Town of 

Stewiacke must be corrected by 

the Approval Holder to the 

satisfaction of NSE. 


5.4 Prior to clearing and/or Josh Blakeney working on this. 

construction, the Approval NSE waiting for help from Bruce Langille with security for gas 
Holder must provide an pipeline in Protected Water Area. 

approved security that is 

satisfactory to NSE. This 

security is to cover an alternate 

temporary and/or permanent 
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drinking water supply in the 
event that the Undertaking 
impacts the public water supply. 
6.0 Groundwater The pre-blast survey has not yet been received by NSE. 
6.1 Prior to any blasting, the 
Approval Holder must conduct a 
pre-blast survey for water wells 
within 800 m of the point of blast. 
The survey must be conducted 
in accordance with the NSE 
“Procedure for Conducting a 
Pre-Blast Survey". Any water 
well impacts from the blasting 
must be corrected by the 
Approval Holder to the 
satisfaction of NSE. 


7.0 Flora and Fauna DNR's Regional Services and Wildlife Division staff have not 
7.1 Prior to clearing and/or yet received the digital way point files 
construction, the Approval 
Holder must provide DNR's 
Regional Services and Wildlife 
Division staff with digital way 
point files revealing precise 
locations for all "RED", 
"YELLOW" and 
“UNDETERMINED” listed 
Species based on actual field 
inventories for rare/endangered 
vascular, non-vascular plants, 
lichen, birds, mammals, and 
reptiles within the affected 
corridor. The Approval Holder 
must report to NSE that the files 
have been provided to DNR. 
Final location of the pipeline 
must be determined in 
consultation with DNR's Wildlife 
Division, pending review of 
inventory results. 


7.2 Site preparations that 
include deforestation, clearing 
and grubbing must be 
undertaken between September 
1* and March 30" in order to 
minimize impacts on breeding 
birds that may include 
endangered and threatened 
species listed under the Species 


Ongoing. 
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at Risk Act and/or the Nova 
Scotia Endangered Species Act, 
unless otherwise approved by 
NSE. 


7.3 If site preparation Further details will be included in the project EPP. 
activities occur between mid-July 
and August 31*', the Approval 
Holder must prepare and 
implement a monitoring and 
mitigation plan for breeding 
activity (i.e. nesting) pursuant to 
the Migratory Bird Convention 
Act, in consultation with DNR 
and the Canadian Wildlife 
Service. 


Ongoing. 


7.4 The Approval Holder 
must use natural species to re- 
vegetate exposed soil in forest 
and riparian zones. 
7.5 The Approval Holder 
must contact DNR prior to any 

site investigations, construction, 
or project related access There have been some changes to the Crown land in the 
planned on Crown lands. area. As a result of a purchase of lands by the Province from 
Northern Pulp in 2010, nearly 3900 hectares of former 
Northern Pulp land in the St, Andrews River area became 
provincial Crown land. This land was included among the 
areas put forward for public review in 2011 as lands being 
considered for protection. 


Not applicable at this time. 


DNR received an application for a Crown Land Easement on 
September 5, 2014. This application is currently under review. 


Subsequently, a portion of this area was proposed not to be 
protected in favour of a nearby area currently privately owned 
(Our Parks and Protected Areas — A Plan for Nova Scotia, 
Province of Nova Scotia, 2013). Protection of this substitute 
area depends on provincial acquisition of the land, possibly 
through a trade. Whether this occurs or not, and whether all 
or only a portion of the area currently planned for protection 
is ultimately protected, there will have been a net increase of 
3900 ha of Crown land in this area since 2009. 
DNR staff have not yet been provided with information as to 
whether wood turtle nesting surveys have been conducted 


7.6 Prior to construction, the 
Approval Holder must undertake 
wood turtle nesting surveys and 
all nesting areas must be 
avoided. All wood turtles found 
or observed must be reported 
immediately to DNR's Wildlife 
Division and the Regional 
Biologist. 
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8.0 Wetlands 

8.1 The Approval Holder 
must obtain an approval from 
NSE for the wetland alterations, 
as specified in the Activities 
Designation Regulations. 

8.2 The Approval Holder 
must provide GPS boundary 
coordinates and shape files of all 
wetlands delineated for the 
Undertaking to NSE. 


The approval holder has not yet obtained approvals for 
wetland alterations. 


The approval holder has not yet provided GPS boundary 
coordinates for delineated wetlands. 


9.0 Air Quality and Noise 
9.1 The Approval Holder 
must participate in future air 
shed management programs as 
required by NSE. 


9.2 The Approval Holder 
must not burn any materials 
generated as a result of 

construction activities. 


9.3 The Approval Holder 
must conduct air quality 
monitoring or dust monitoring at 
the request of NSE. 
10.0 Public Consultation 
10.1 The Approval Holder 
must form, at the request of 
NSE, a Community Liaison 
Committee (CLC) for both the 
Alton Natural Gas Storage 
Facility and this Undertaking, in 
consultation with NSE and with 
municipal and community 
representatives. The NSE 
Guidelines for the Formation of a 
Community Liaison Committee 
shall be used for the guidance of 
the Approval Holder and 
community. 


10.2 The Approval Holder 
must provide, for review and 
approval by NSE, procedures for 
hearing and responding to 
community concerns raised 
during the construction and 
peration of the Undertaking. 


NSE has not required the approval holder participate in 
programs regarding air shed management. 


No construction waste has been generated yet and that this 
condition will be ongoing. 


NSE has not requested the approval holder conduct air quality 
or dust monitoring. 


NSE has not yet required the approval holder to form a CLC. 


NSE does not yet have this document. 
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11.0 Nova Scotia Mi'kmaq 
11.1 The Approval Holder 
must develop and implement a 
Mi'kmaq Communication Plan 
for the Undertaking, which will 
include a process for 
communicating project details 
and seeking input from the 
Mi'kmaq community. 


11.2 The Approval Holder 
must solicit CLC membership 
from the Mi'kmaq community if a 
CLC is requested to be formed 
by NSE. 


This plan has been created. 


Condition met. 


NSE has not yet required the formation of a CLC. 


12.0 Archaeological and 
Heritage Resources 

12.1 The Approval Holder 
must submit reports for 
archaeological resource impact 
assessments conducted for this 
Undertaking, to Nova Scotia 
Department of Communities, 
Culture and Heritage for review 
and approval. Based on the 
conclusions and 
recommendations of this review, 
further studies and/or mitigation 
may be required at the request 
of NSE. 
12.2 The Approval Holder 
must cease work and contact the 
Special Places Coordinator, 
Nova Scotia Department of 
Communities, Culture and 
Heritage immediately upon 
discovery of an archaeological 
site or artifact unearthed during 
any phase of the proposed 
Undertaking. If the find is of 
certain or suspected Mi'kmaq 
origin, the Approval Holder must 
also contact the Executive 
Director of the KMKNO. 

13.0 Contingency Planning 
13.1 Prior to clearing and/or 
construction the Approval Holder 
must submit the Emergency 
Response and Contingency Plan 
to NSE for review and approval. 


Ongoing. 


The approval holder has not yet submitted the Emergency 
Response and Contingency Plan to NSE 
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13.2 The Approval Holder 
must contact NSE immediately 
upon discovery of any 

contaminated soil. 


14.0 Decommissioning and 
Site Reclamation 

14.1 The Approval Holder 
must provide NSE with a 
finalized abandonment plan, for 
review and approval, six months 
prior to the permanent shut 
down of the Undertaking. 


Ongoing. 


Ongoing. 
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Alton Approval Status 


Alton Natural Gas Storage Project 


Updated October 8, 2015 


Department | Type of 


Approval/Permit/Advice 


Status 


Nova Scotia Environmental Assessment 
Environment Approval — Alton Natural Gas 
Storaqe Project 


Temporary Watercourse Alteration 
Approval 

Approval to Construct and Operate 
Brine Storage Pond (Phase 1 
Approval to Construct & Operate 
Brine Storage Pond and 
Associated Works Phase ll: site 
preparation and well-drilling 


Construct — Pipe Culvert 
Environmental Assessment 
Approval — Alton Natural Gas 
Pipeline Project 

Water Course Alteration Approval 
— Temporary Crossings 


Watercourse Alteration Approval 
for Waterpipeline Crossing 


Amendment to Industrial Approval 
Application Phase lll - 
Construction of Freshwater/Brine 
Storage Pond . 


Watercourse Alteration Approval to 


Approved December 18, 2007 


Approved April 3, 2008 Approval # 
2008-061382 

Approved April 3, 2008 

Approval # 2008-061384 
Approved June 12, 2008 
Approval # 2008-061384A01 


Approved June 10, 2009 
Approval # 2008-062749 


Approved May 21, 2013 
Not planned for the near future 


Application submitted March 2014. 
Approved May 1, 2014 
Approval # 2014-088795 


Approved June 6, 2014 
Approval # 2014-089061 
Application submitted April 2014 


Approved August 8, 2014 
Approval # 2008-061384-A02 
Approval is only for the 
construction of the brine storage 
pond. 


Amendment to the Industrial 
Approval for the Brine Storage 
Pond will be required for the 
operation of the brine pond (to 
allow brine water to be released 
into the Shubenacadie River) 


NSE received an application from 
the company seeking an Industrial 
Approval to begin operating the 
brine storage ponds (October 14, 
2014) and it is under review. This 
will be essentially an Approval to 
Operate and it will not be issued 
until the requirements of all 
agencies involved have been met. 


Office of Procedure for communication with | Alton submitted a draft First 
Aboriginal the Mi'kmaq of Nova Scotia. Nations Engagement Strategy to 
Affairs Consultation with the Assembly of | NSE on October 5, 2014 and a 

Nova Scotia Mi'kmaq Chiefs and revised First Nations Engagement 

separate Consultation with Strategy to OAA on October 23, 

Sipekne’katik First Nation. 2014. OAA advised NSE the 
Strategy is acceptable on 
December 12, 2014. Upon 
request, the Strategy was shared 
with the Assembly on December 8, 
2014. 


Consultation on outstanding 
permits and authorizations is 
continuing with the Mi'kmaq. 
Communities To review archaeological reports. CCH received the requested 
Culture and archaeological reports and 
Heritage (CCH) reviewed them. The permitted 
archaeologist was notified in 
writing (June 26" 2014) that 
revisions are required for report 
A2011NS33. CCH is still waiting 
for the requested revisions 
necessary for CCH approval and 
sign off on archaeology 
recommendations. 

CCH has issued the permit 
(A2014NS045) for the 
archaeological monitoring for the 
dyke and mixing channel areas. 


Early Jan. 2015 CCH received 
application for new arch. permit. 


Oct.2015 received application for 
ermit for alternate route. 


Department of | Lease of submerged Crown land. Lease template sent to Alton. 
Natural May 19, 2015 Alton submitted the 
Resources Crown Land Lease Application to 
DNR. 
Easement required for gas Easement application June 11, 
pipeline. 2014 
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Department of | Providing a variance for -| A letter was sent to Alton Gas on 


Agriculture construction on the incorporated November 3, 2014, from the 
Fort Ellis Marsh required under the | Minister of Agriculture, indicating 
Agricultural Marshland that the agreement will not be 
Conservation Act and entering into | signed until meaningful Crown 
an agreement to construct on consultation with the Mi'kmaq 
Crown Land as the Dyke is owned | proceeds and other necessary 
by NSDA. approvals (DNR authority for 


coastal lands) are in place. The 
letter also required the company to 
repair the breached dyke located 
on Crown Marshlands. The repair 
agreement was signed on January 
20, 2015. The repair work was not 
completed this winter pending 
further consultation with the 
Mi'kmaq. 


Alton has completed the new dyke 
parallel to the existing dyke which 
lessens the impact of any failure 
as a result of the breach. The risk 
of dyke failure has lessened now 
that spring ice and snow melt has 
occurred. There is no urgency to 
complete repairs at this time until it 
is determined whether construction 
will resume this summer. 


A revised construction agreement 
is being prepared in anticipation of 
work at the site. 


Fisheries 
Canada 


DFO to provide advice. On Aug 1, 2014 DFO reviewed 
Alton Estuary Monitoring Plan. 
Recommend a study be completed 
to determine median toxicity 
threshold of the brine water on 
egg, larvae and juvenile Stripped 
bass survival. This study can be 
completed prior to operation or 
during. Changes to the toxicity 
study are currently under review. 


Department of On June 2, 2009 this lease was 
Energ granted. 


Approval for construction of On September 4, 2013 approval 


Hydrocarbon Storage Area Lease. 
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Utility and storage caverns. issued for construction of storage 
Review Board cavern. 
Various Permits for natural gas surface Not yet applied for these permits. 
facilities and pipeline will require 
additional permits. 
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DFO's Response (in blue) to question from the Striped Bass Association 
March 2016 


24-day Shutdown 

1. With respect to the 24 day brine pumping shutdown period that will start when eggs are first 
noticed in the waterway: 

a, What monitoring method(s) will be used, where in the river, and how often is monitoring 
being conducted (daily? weekly?) to identify when eggs are in the water column? 


Below is the information from the Alton Gas Monitoring Program which forms part of 
the Nova Scotia Industrial Approval. In addition to the monitoring required under the 
Nova Scotia Industrial Approval noted below, Dalhousie University will likely continue 
their monitoring program which will also be used to help inform the proponent of the 
start of the spawning event. 


Striped bass spawning site monitoring 

e Water temperature will be monitored continuously at the Alton river site 
during operations and when the spring time mean daily temperature reaches 
11°C then degree days will calculated as an additional indicator of potential 
Striped bass spawning events. 

e When the mean daily water temperature is above 11°C, the Striped bass 
spawning site will be monitored daily as described below. 

e Weather forecasts will be closely monitored in anticipation of warming 
temperatures leading to spawning events. 

e Gaspereau fishers congregating at the ‘Fish Shack’ (local fishing community 
hub, Main St West, Stewiacke) will be consulted at least twice weekly. 
Through their handling of striped bass by-catch and word-of-mouth, they 
know the state of sexual maturation of the striped bass. 

e Striped bass spawning locations from the hwy 102 to the CN Bridge on the 
Stewiacke River will be visually monitored for indication of spawning events. 


Alton river site monitoring — Plankton sampling, to determine Striped Bass egg and 
larvae presence: 

e Day time flood tide (30 second long) plankton net sampling in the main river 
channel at the river site will be conducted every 10 minutes on the 90 minute 
flood-tide. Sampling frequency, when the mean daily water temperatures 
reach 11°C, sampling will be daily on the daytime flood tide seven days a 
week until live Bass eggs are detected. 

e When eggs are detected at the Alton site on the flood tide sampling, brine 
discharge will be stopped and Nova Scotia Environment will be notified. 


Water intake: 
e Pump tests sampling for all the species, numbers, life stage and mortalities 
based on the cubic meters of water sampled. 
e Samples will be taken at the intake face, and in the intake well inside of the 
gabion face. 
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b. Will there be ongoing monitoring throughout the spawning period? How often and at what 
locations? 


There is no requirement for regular monitoring during shutdown. The advice from DFO 
was to minimize the sampling during shutdown to reduce the number of Striped Bass 
eggs impacted by sampling programs not required for the project operation. Additional 
monitoring by Dalhousie University for research and conservation purposes may continue 
during the shutdown period. 


c. Will there be monitoring after the spawning period and/or 24 day shutdown? How often will 
this monitoring be done and in what locations? 


As noted above, monitoring at the intake will include sampling three times a week when 
withdrawing water starting the first Monday in May through to July 15, then once a week 
through to September 30", 


d. Is this 24-day shutdown for the first yen only or for all years? (The approval apparently states 
for the first year only). 


The shutdown would apply to any year the project is in operation. Adjustments to the 
shutdown period could be made by Nova Scotia Environment in future years if the 
proponent is able to better define the timing of the peak spawning period to DFO's 
satisfaction. 


e. What are the technical aspects of the shutdown? That is, how is it accomplished and what 
are the ramifications to the river and aquatic life during shutdown and startup phases? 


Our understanding is the shutdown can happen immediately (i.e., there is no need to 
conduct a slow reduction of the intake), however DFO is not aware of the mechanics of 
how shutdown is undertaken. It is understood that river water would continue to flow 
through the constructed channel and will drain back and forth through the gabion wall but 
there would be no pumping from the intake or discharge from the diffusor in the mixing 
channel. Start-up would see the operation withdraw and discharge at the rates as seen 
under normal operations. It is not expected that aquatic life would be impacted either 
during shut down or start up with the application of the mitigation measures required 
under the Nova Scotia Environment Industrial Approval. 


f. Will there be shutdowns, or consideration of shutdown, when other fish are spawning in 
the area? How would this process be enacted? 


There are no fish other than Striped Bass likely to spawn in the area of the project; 
however the intake will sampled for any aquatic life three times a week when 
withdrawing water starting the first Monday in May through to July 15, then once a week 
through to September 30". Any mortality associated with the intake is to be reported to 
Nova Scotia Environment and DFO. If unacceptable mortality is observed, additional 
mitigation measures may be applied including further shutdown periods. 
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The Intake and Gabion Wall - 
2. What type and how often is monitoring to be done in the *monitoring well' inside the gabion 
wall? 


The intake will sampled for any aquatic life three times a week when withdrawing water 
starting the first Monday in May through to July 15, then once a week through to 
September 30°. 


3. In the approval and Environmental Assessment (EA) and Industrial Approval (JA) it states 
that there will be minimal forces on animals around the intake because the intake is gravity 
fed. Is the intake only gravity fed i.e. is the pumping to the salt caverns governed by water 
seeping through the gabion wails only, or is there pumping involved as well? To put it 
another way: How can it not be pumped given the flow rates required for salt mining? 


The project requires 10,000 cubic metres per day or 0.12 cubic metres (120 litres) per 
second. The intake surface area of the gabion wall ranges from 244 square metres to 52 
square metres depending on the tidal level and river flows. This large surface will allow 
enough water to gravity feed through the wall to provide the needed volumes for the 
intake pipe. The use of gravity flow will maintain the low intake velocities at the wall 
face to minimize any entrainment or impingement of fish. (see response to question 14 
for more details) 


4. Is there any monitoring of movement rates of water through the gabion wall proposed? Who 
will conduct this monitoring? 


The proponent will measure velocities at the intake face during low flow, mid-flood tide, 
slack tide, and mid-ebb tide along transects along the face to obtain a picture of the 
current patterns during intake. Additionally DFO will conduct monitoring at the site 
during operations and measurements will be taken if site conditions warrant further 
investigations. 


5. Who will conduct the monitoring at the gabion wall well and in the river? 


Regular monitoring will be done by the proponent but additional monitoring will be 
conducted by Nova Scotia Environment and DFO staff. 


6. Will there be any agency oversight on monitoring? As well, will DFO or Environment 
Canada be doing any independent monitoring? 


Nova Scotia Environment and DFO will be conducting monitoring at the site to verify the 
operation is compliant with their Approval and other relevant Acts and Regulations. 


Monitoring in General 
7. Many have the sentiment that there needs to be real-time monitoring and as quick as possible 
results posted for all to see. With this in mind: 
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a. How many days between monitoring and when the details of monitoring are available to 
agencies? 


Salinity monitoring at the site includes real-time monitoring. As per the Nova Scotia 
Industrial Approval, monthly reports are to be submitted to Nova Scotia Environment for 
the first four months and then quarterly after the first four months. Any request for 
monitoring information should be made to Nova Scotia Environment. 


b. Will the monitoring data/information be available to the public? 
Any request for monitoring information should be made to Nova Scotia Environment. 


8. There is mention of monitoring of physical and chemical aspects of the waterway using a 
conductivity-depth-temperature (CDT) profiling device or other such devices. When is this 
monitoring being undertaken? That is, what is the schedule? We have heard it is only during 
ice-free months and there is little indication in the monitoring plan of timing. Is this true? 


Real-time monitoring of salinity levels are done at 5 metres either side of the outfall 
diffuser (i.e., these devices are wired to shore-based controls) and will monitoring year- 
round. Additional CDT data loggers will be placed on the bottom at both ends of the 
channel and will record every 10 minutes. Data will be downloaded daily during the first 
week of start-up and then following the ramp up period, data will be downloaded weekly. 
Ice conditions may prevent data retrieval from the CDT in the channel but those at 5 
metres from the diffuser will continue to be monitoring and these are the compliance 
points for the salinity levels. 


9. Will there be monitoring of the entire ecosystem? That is, not just for striped bass eggs and 
larvae, but for other fish eggs, larvae, and invertebrates? 


Additional monitoring to be done includes: 


e Starting in spring 2015 and continuing for one year, water samples will be 
collected monthly at high and low tide at the Alton site on the Shubenacadie 
River estuary. Samples will be tested for standard water analysis, and total 
metals. This testing will allow for baseline data to capture the natural water 
quality conditions in the river. Sampling may not be completed in months 
when the river is ice-covered. 

e When the Alton Natural Gas project is withdrawing Shubenacadie River water 
and brining the salt caverns, water samples will be collected from the water 
tank at the cavern site (river water that the sediment has settled out of and has 
gone through the filters), the brine pond at the outlet end and the 
Shubenacadie River at low and high tide. All four samples will be tested for 
standard water analysis, total and available metals, and petroleum 
hydrocarbons. These samples will be collected monthly for the first four 
months, then will move to quarterly sampling Additional samples may be 
requested by the Government based on this data. 
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e Brine in the brine pond will be tested for natural occurring radioactive 
materials (NORMs) before caverns are 25% developed. Based on that sample, 
additional sampling may be required. 

e Atlantic salmon smolt acoustic tagging will be conducted to see if they use the 
channel — in the spring of the first year of operation. 

e Striped bass acoustic tagging will be conducted to see if they use the channel 
— in the first year of operation. 

e Vemco receivers: one will be located in the center of the new channel and one 
on each side of the river up-estuary of the channel. 

e The intake will sampled for any aquatic life three times a week when 
withdrawing water starting the first Monday in May through to July 15, then 
once a week through to September 30". 


10. Will there be any monitoring of eggs that settle to the bottom? 


There are no plans to monitoring eggs that settle to the bottom. It is not 
anticipated that the project will have any impact on egg settling. 


11. Will there be any monitoring of the benthic environment (bottom sampling, etc.)? 


There are no plans to monitoring the benthic environment unless indications 
warrant additional sampling. 


12, Is the ‘Water Act’ being taken into consideration with regards to monitoring and bring 
pumping? 


The Water Act is Nova Scotia legislation, therefore this question is best directed 
to Nova Scotia Environment. 


13. Has pumping of brine as outlined in Alton Gas’s plans, or anything similar, ever been done 
before i.e. pumping of brine into a tidal estuary or river or estuary? 


DFO is not aware of any similar projects. The conditions of the river and the 
species that use it make this situation unique; therefore careful analysis was done 
to ensure potential impacts at this site was understood before providing advice to 
Nova Scotia Environment. 


14. In what cases does DFO have authority to shut down the brining process? What is the 
response time period between an offense and action? How is a complaint registered? How is 
an action initiated? 


DFO's regulatory mandate includes Section 35 of the Fisheries Act: 35. (1) No 
person shall carry on any work, undertaking or activity that results in serious 

: harm to fish that are part of a commercial, recreational or Aboriginal fishery, or 
to fish that support such a fishery. Serious harm to fish includes impacts to fish 
habitat and/or the death of fish from means other than fishing or the deposit of a 
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deleterious substance. If this project activities results in the unacceptable death of 
fish from water withdrawal activities, DFO can take enforcement action which 
could include the shutting down of water withdrawal activities until the issue is 
addressed through other mitigation measures. If a compliant is received regarding 
the death of fish, DFO gives these issues a high priority due to the need for timely 
investigations. Complaints can be registered through the Environmental 
Emergencies number at 1-800-565-1633. This number is staffed 24 hours a day, 7 
days a week and complaints are routed to staff on call. The proponent is also 
required under the Fisheries Act to notify DFO of any activities that result in 
serious harm to fish. 


Complaints or incidents related to brine release can be made to the same number 
and would be routed to Environment Canada's Enforcement Branch as they have 
the mandate to address issues under Section 36(3) of the Fisheries Act: Subject to 
subsection (4), no person shall deposit or permit the deposit of a deleterious 
substance of any type in water frequented by fish or in any place under any 
conditions where the deleterious substance or any other deleterious substance 
that results from the deposit of the deleterious substance may enter any such 
water. 


15, Will monitoring be conducted for eggs and larvae and fishes over the winter i.e. the months 
were ice is formed in the river? What methods will be used at this time? 


There would normally be no eggs or larvae in that area of the river in the winter 
months. Given the monitoring and mitigation measures (e.g, maintain salinity 
levels within the natural range and low intake velocities), there are unlikely to be 
any impacts to fish. As such there was no requirement to monitor for egg, larvae 
or fish during the winter months. 


Fish and Invertebrate Questions 
16. Where do scientists (government, etc.) get their information to make recommendations such 
as those by COSEWIC? 


If the question is asking how species are assess as endangered, etc., the 
SEMI E process. can be found at: 


species under Species at Risk Act can be. found at: http://www. dfo- 
mpo.gc.ca/species-especes/index-eng.htm. 


17. Is there any information, or was any information sought, for the effects on gaspereau, eels, 
shad, or other fish species or invertebrates from the near-field salinity effects or the effects of the 
intake face (gabion wall)? 


DFO reviewed the risk assessment prepared by the proponent. This risk 
assessment examined all possible fish species that could be found in the system 
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and reported on the life stages likely to be present and the known salinity 
tolerances for each species and life stage based on publish literature. As salinity 
levels will be maintained within naturally occurring background levels (Oppt to 
28ppt) at 5 metres from the outfall and that all species found in the system are 
presently exposed to significant changes in salinity, it is not likely that the release 
of brine will have an impact on any of the fish species found in the project area. 


Intake velocities in the openings in the rock face were calculated to range from a 
maximum of 0.0012 m/sec (1.2 mm per second) at high tide to a maximum of 
0.0056 m/sec (5.6mm per second) at low tide if there is continuous withdrawal of 
10.000 cubic meters/day, representing the maximum possible withdrawal rate. 
DFO's Freshwater Intake End of Pipe Fish Screen Guidelines set out intake 
velocities and screen designs to minimize impingement of fish, specifically the 
guidelines state: Envelope curves for approach velocities were developed for each 
swimming mode corresponding to a minimum fork length of 25 mm and a 
maximum endurance time of 10 minutes (the time the fish is in front of the face of 
the screen before it can elude it). To satisfy approach velocities of approximately 
0.11 m/s and 0.038 m/s for the subcarangiform (fish such as gaspereau and shad) 
and anguilliform groups (eels) respectively, curves indicating the required open 
screen areas, based on fish swimming performance data, including fish species 
and size (Katopodis, 1990) and related to flows/extractions, were developed. 


The maximum velocity predicted at the site is 0.0056 m/sec and the escape 
velocity for eels (the lower of the two) is 0.038 m/sec. Therefore the calculate 
intake rate is 6.78 times less than the DFO guidelines for fish screening. 


18. There appears to be differences in the two theses (Gina (Stewart) McInnis and Craig Reesor) 
with respect to monitoring outcomes. How was this rectified by DFO and Alton Gas to come to 
conclusions on monitoring protocols? 


DFO Science used the data collected by Dalhousie University and DFO to identify 
the critical spawning period independently of these papers. The review of the 
monitoring plan used this information, together with other species' life histories 
for the area to evaluate the effectiveness of the proposed monitoring and 
mitigation plans. 


19. Does DFO know how many striped bass are in the Shubenacadie system or that migrate 
up/down the river system? If they do not, then how can anyone monitor a mortality event or 
estimate mortality at all? 


The latest published data comes from the 2014 Recovery Potential Assessment 
document for Striped Bass found at http://www.dfo-mpo.gc.ca/csas- 
secs/publications/sar-as/2014/2014 053-eng.pdf. The report includes the 
following information: Spawner abundance was estimated in 2002, when the 
abundance of Age 3-- years and older fish was estimated at 15,000, including 
7,000 that were Age 4-- years and older. This estimate is considered a 
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conservative minimum estimate because only Striped Bass descending in the 
spring from Shubenacadie-Grand Lake, Nova Scotia, a known freshwater over- 
wintering site, were included in the census. Reported bycatch in commercial Shad 
and Gaspereau fisheries occurring in the Shubenucadie River indicates that 
Shubenacadie River Striped Bass spawner abundance may have increased since 
2002. Available data indicate that even though juveniles have been produced 
annually since 1999, higher spawner abundance has not resulted in increased 
recruitment in the Shubenacadie River. 


It is understood that research by Dalhousie University will continue to monitoring 
Striped Bass spawning activity in the river and will report this information to 
regulators as necessary. 


20. If there are issues in the river, such as increased mortality or a decrease in striped bass 
population, then how will DFO untangle who or what is at fault? How will cause and effect be 
determined? 


Annual recruitment within the Striped Bass population is highly variable due to 
weather conditions during and after spawning, therefore detecting any change in 
the population as a result of any activity is challenging. Rather than rely on 
changes in the population, DFO has recommended that mitigation and monitoring 
focus on the potential pathways of effects. Toxicity testing on eggs and larvae, 
combined with real-time monitoring of salinity levels and the 24 day shutdown 
period is designed to minimize any potential impacts on Striped Bass from 
exposure to brine. The intake design, together with the 24 day shutdown period 
will minimize any potential impacts on Striped Bass from entrainment or 
impingent at the intake structure. Monitoring at both these location will better 
determine any potential direct effects from these pathways which can then be 
addressed before any population level impacts are realized. 


General Questions 

21. In all of the statements and pamphlets by Alton Gas, it is stated that the amount of salt being 
released will be incredibly small compared with the salt in the river during a tidal cycle. If this is 
the case, then why did DFO/Environment Canada recommend more monitoring and studies? 


Although true that the amount of brine to be release is relatively small compared 
to the water moving past the site, there is still a change in the environment at the 
location Striped Bass eggs and larvae (a sensitive stage for a species assessed as 
endangered (COSEWIC 2012)) would be found. The salinity levels will be within 
naturally occurring background levels within 5 metres from either side of the 
outfall; however that potentially leaves a 10 metre section of the mixing channel 
with salinity levels above background. Adult fish will avoid areas of salinity they 
are not able to tolerate, however Striped Bass eggs and larvae are free floating and 
therefore can not avoid this area. As eggs and larvae may enter the mixing 
channel, DFO recommended the toxicity study to determine salinity tolerances 
and the 24 day shutdown period to avoid the peak spawning (95% of spawning 
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occurs within the first 24 days). Additional monitoring was recommended to 
confirm the mitigation measures are effective. This is standard for most projects. 


22. Design testing i.e. build it, then test it, makes people uneasy. As well, technology controlling 
the shutdown and other aspects is not without issues. What failsafety measures are in place for 
technological control? How are failsafety measures going to be tested? 


Question on engineering design are best directed to Nova Scotia Environment. 


23. Quarterly reviews for monitoring and monitoring outcomes (results of monitoring) are too 
lengthy. Is this the proposed review policy? Has there been consideration of this lengthy time 
lapse between monitoring and action? What is the confirmation process when monitoring reveals 
something is wrong? 


Questions related to monitoring reporting should be made to Nova Scotia 
Environment 


24. There is a letter in the IA by Mark McLean 'approving' this project. Please explain the 
reasoning. 


In the Industrial Approval under the section Reference Documents, it refers to a 
Letter from DFO to Alton Gas regarding the review of the Estuary Monitoring 
Plan. The monitoring plan was submitted to DFO for review to address condition 
2.1 of the Nova Scotia Environmental Assessment conditions (December 18, 
2007). DFO reviewed the plan and provided the additional recommendation for 
toxicity testing for Striped Bass eggs and larvae. The letter was not an approval of 
the project as DFO does not have any approvals or authorizations to issue for the 
activity as it was determined that the project would not result in serious harm to 
fish, as defined in the Fisheries Act, as long as the proposed mitigation measures 
were put in place. 


25. Section 35 of the Fisheries Act has provisions for altering habitat etc. How does DFO 
sanction Alton Gas with respect to the Fisheries Act? 


As noted earlier, section 35 of the Fisheries Act states, No person shall carry on 
any work, undertaking or activity that results in serious harm to fish that are part 
of a commercial, recreational or Aboriginal fishery, or to fish that support such a 
fishery. Serious harm to fish includes impacts to fish habitat and/or the death of 
fish other than from fishing or the deposit of a deleterious substance. The only 
change in the habitat is the addition of the mixing channel, which does not alter or 
destroy existing habitat. As noted above, the design of the intake structure 
mitigates the entrainment and impingement (which could cause death) of fish and 
the shutdown period avoids the entrainment of eggs and larvae. 


26. Has there been any work done on salt *build up" in sediments in this river system? Were 
there any concerns raised over salt build up in any of the discussions with DFO? 
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As the salinity will reach naturally occurring background levels within 5 metres of 
the outfall, salinity levels in the river will remain within their natural range. 
Presently salinity levels in the project location range from 28 parts per thousand 
(ppt) to 0 ppt with no accumulation of salt in the area. 


Brine Holding Pond Questions 
27. What is the pond for? 


The pond allows the proponent to control the release of brine into the river to 
maintain salinity levels required in the Nova Scotia Environment Industrial 
Approval. There may be additional purposes for the pond but these would be 
questions for the proponent. 


28. How long does it take to flush out the ponds? 
This question should be directed to the proponent or Nova Scotia Environment. 
29. What are the precautions and actions to be taken when storm water breaches the ponds? 


The pond will be isolated from the river by the new dyke. Therefore any overflow 
from the pond would not reach the river directly. If there was a release from the 
pond, there could be a slow seep of water into the river which would likely be 
diluted to background levels within a small area. 


30. Is the pond brine reflective of the river water 


The mixing pond would have salinities at a maximum of 260 parts per thousand 
(ppt), the river water ranges from Oppt to 28ppt. There will be less sediment in the 
pond water than the river water as these are removed prior to brining. The 
temperature should be close to the ambient temperature in the area. These are the 
only anticipated changes to the water through the brining process. 


000402 


8/2/2019 


Fisheries and Oceans Canada 
Review of the Alton Gas Storage Project 
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Regulatory Context 
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DFO's Fisheries Protection Program ` 


What we do 
The Fisheries Protection Program works 
collaboratively with others to help address risks to 
commercial, recreational and Aboriginal fisheries 
related to habitat degradation or loss, flow alteration 
and aquatic invasive species. 
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DFO's Fisheries Protection Program 


We are responsible for: 

* direct administration of the fisheries protection provisions of the 
Fisheries Act including the establishment of guidelines and 
regulations. 
administration of certain provisions of the Species at Risk Act, and 
specific legislative responsibilities in relation to federal environmental 
assessment regimes. 
meeting the duty to consult, and where appropriate, accommodate in 
relation to authorizations and its potential impacts on Aboriginal and 
Treaty rights. 
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Fisheries Protection Provisions of the Fisheries Act 


* Section 35: "No person shall carry on any work, 
undertaking or activity that results in serious harm to fish 
that are part of a commercial, recreational or Aboriginal 
fishery, or to fish that support such a fishery." 

* DFO's policy interpretation of serious harm to fish: 

— the death of fish 
- apermanent alteration to fish habitat of a spatial scale, duration and intensity 
that limits or diminishes the ability of fish to use such habitats 


~ the destruction of fish habitat of a spatial scale, duration, and intensity that 
fish can no longer rely upon such habitats 


Canada 
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Pollution Prevention Provisions of the Fisheries Act 


* Environment and Climate Change Canada administers 
section 36 of the Fisheries Act 
This is the key pollution prevention provision, prohibiting 
the deposit of deleterious substances into waters 
frequented by fish, unless authorized. 
A deleterious substance can be any substance that, if 
added to any water, would degrade or alter its quality such 
that it could be harmful to fish, fish habitat or the use of fish 
by people. 
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Nova Scotia Environment Act 


* The Environment Act lays out the framework that 
companies, individuals, and governments must 
follow in order to help manage and protect Nova 
Scotia's environment. 

* The Activities Designation Regulations and the 
Environmental Assessment Regulations identify 
in detail the types of activities that require 
environmental approvals. 


Canada 


Review Process 


2007 — Provincial EA Process — Comments provided by DFO 
including a DFO Science review 


2007 - Additional Information Required for EA 
2014 - Aboriginal Consultation Process established by Nova Scotia 


2014-15 DFO reviews monitoring program from Alton Gas with 
advice to Nova Scotia 


2015 — DFO Science review of peak Striped Bass spawning 
2016 — Nova Scotia issues the Industrial Approval 


Canada 
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Focus of DFO's Review 


° Impingement or entrainment of fish (including eggs, 
larvae, juveniles and adults) at the intake. 


*. Changes in water chemistry (focused on changes in 
salinity but also other chemical components) 


* Changes in sediment 


Canada 


ie] Piecing and Oceans Pêches et Océans 


Impingement/Entrainment of Fish 
24 Day shut down during Striped Bass spawning (only 
species likely to have eggs in the project area) 


Project design: 

Intake velocities in the openings in the rock face range from a maximum of 0.0012 
m/sec (1.2 mm per second) at high tide to a maximum of 0.0056 m/sec (5.6mm per 
second) at low tide if there is continuous withdrawal of 10,000 cubic meters/day, 
representing the maximum possible withdrawal rate. DFO intake rates for 
subcarangiform swimmers, such as trout and salmon, for which the approach 
velocity should be 0.11 m/s (0.36 ft/s) or less, and for anguilliform swimmers, such 
as eels, 0.038 m/s (0.12 fi/s (DFO intake screening guidelines 1995) 


Ongoing monitoring of intake structures and further 
shutdown if required. 


Canada 
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Beg Fisheries and Oceans Pêches et Océans 
Canada Canada 


Changes in Water Chemistry 
* Salinity Limits: 


* Salinity data will be recorded every minute at five meters either side of the brine 
discharge. If average salinity over a 10 minute period is 7ppt above background or 
above 28ppt, the discharge flow will be reduced by 20% by the computer system. 
The discharge flow will continue to be reduced by 20% every 10 minutes until the 
average salinity is within 7ppt of background and at or below 28ppt 
From the date that Stripped bass eggs are detected the brine discharge will be 
stopped for 24 days. From start-up following the no brine release period until July 
5, the discharge will be regulated as above to maintain salinities at or below 7ppt 
above background and at or below 20ppt 


Canada 


BAR Fisheries and Oceans Pêches et Océans 
Canada anada 


Channels ends, 
one salinty meter at bottom 


Five meters either side of the outfall, 
Salinity meters, will be positioned at 
bottom, 1.5m, 3m, and 4.5m 
Two areation tubes (8 salinty meters total) 
will initiate mixing 


Two buried 6 meter perforated pipe 
will release the brine 
Observation well 


Gabion wall 


Channels ends, 
one salinty meter at bottom 
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Changes in Water Chemistry 


* Conductivity Depth Temperature (CDT) data logger will be 
placed on the bottom of the river 100 meters downstream 
of the constructed channel recording each 10 minutes and 
downloaded bi-weekly during the ice free months 
Toxicity testing on the bass eggs and larvae will be 
conducted using the protoco! approved by DFO to be used 
to establish exposure limits for Striped Bass eggs and 
larvae 
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Changes in Sediment 


* Sediment removed from river water before entering 
caverns 


* No increase in sediment above 25mg/l permitted 
under NS Environment Approval 
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° "Presence of eggs (onset of annual Spawning activity) in The river as 
a trigger to cease the release of brine has potential as a means to 
eliminate the risk of exposure of eggs to brine during the period of 
principle annual spawning activity” 

“The proposal to monitor daily water temperatures at the brine 
release site, beginning 1 May, can help to identify the potential onset 
of spawning activity and to begin preparations for reducing/ceasing 
the release of brine” 

“Data indicates a time period up to 24 days would protect 95% of 
eggs produced. Thus, the risk of exposure of eggs to brine would be 
greatly reduced if brining activities were to cease for 24 days” 
following first detection of eggs. 
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Science Review - Striped Bass Spawning 


Days required to Achieve P (Annual Egg Production) 
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° Monitoring for eggs in the main channel as well as the 
intake structure will trigger the shutdown period 
“The brevity of the non-feeding (yolk-sac) stage when 
larvae are most sensitive to salinities in excess of 20 ppt, 


and their apparent rapid dispersal throughout the estuary, 

suggests that overall risk to this life history stage would be 
low when brine releases are managed as to minimize risk 

to eggs" during principle spawning activity. 


Next Steps 

If operations begin, DFO will: 
Review monitoring data from Nova Scotia 
Environment 


Review the results of the toxicity study 


Review ongoing Striped Bass monitoring programs 
conducted by Dalhousie University 


Provide advice to Nova Scotia Environment on the 
effectiveness of mitigation measures 
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Occurrences 


Any issues noted with the operation of the facility 
should be reported to the Environmental Emergencies 
phone number: 


1-800-565-1633 


Thank you 
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Akon Nat Gas LP. 
alton Alton Natural Gas Storage 


WATURAL GAS ÉTORAGE LP Stiewacke, NS SON 210 
April 4, 2016 

Chief Bob Gloade Chief Rufus Copage District Chief R. Knockwood 
Millbrook First Nation Sipekne'katik First Nation Grand Couricil 


Dear Honourable representativos: 


Re: — Long Term Relationship between the Mi'kmaq of Nova Scotia & Alton Natural Gas Storage 


Thank-you for allowing Alton Natural Gas Ltd. to meet with members of the Mi'kmag community on 
March 22 at Millbrook First Nation. As you are aware, AltaGas Ltd, wishes to resume construction of 
the Alton Natural Gas Storage Project (Alton), within the Traditional Territory of the Mi'kmaq of Nova 
Scotia. 


| am writing today to confirm that the company is receptive to a pause of active civil construction until 
this summer to provide an opportunity for additional discussions with the Mi’kmaq community. The 
company is taking this step based-on feedback from the community. 


While this pause in civil construction continues through to summer, the company will only undertake 
routine maintenance and minor upgrades of its facilities. We will seek to engage with communities and 
we will be publically communicating about the project, including advertising (job fairs, etc) and providing 
additional dialogue. 


During this period, Alton welcomes the opportunity to build upon a mutually respectful relationship that 
supports traditional title and rights, protects the environment, and offers henefits and participation by 
your community. We welcome the opportunity ta meet with interested members of the community at 
regular intervals. This could include: small group meetings to discuss issues and answer questions, 
group facility tours, arid progressing discussions around MPkmaq benefits. 


Our company is committed to working in good faith with you to develop a long-term relationship and 
would like to propose a few approaches which are briefly attached for your consideration 
(Attachment 1). There may well be other areas you would like to discuss that could better meet the 
needs of your community, We would ask members of the community who are willing to engage with 
Alton, to please advise the company by April 13 so we can agree to a path forward by contacting myself, 
or: 


Tim Church, VP, Stakeholder Relations: 
Rob Turner, Manager, Stakeholder Relations: | 
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April 4, 2016 


We look forward to working with you, now, and in the future. 


Sincerely, 
Alton Natural Gas Storage LP 


| zat 


David Harris 
President and Chief Operating Officer 


cc: 
Chief Terry Paul, Chief Sidney Peters & Chief PJ Prosper, Assembly of NS Mi'kmaq Chiefs 
Chief Grace Conrad, Native Council of Nova Scotia 


alton 


NATURAL GAS STORAGE LP 
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Attachment 1: 


Areas of possible joint collaboration 


Joint Monitoring 


The environment is a priority in all projects we are involved in. We adhere to the highest environmental 
standards and we are committed to addressing apprehensions the communities may have by way of 
inclusion in our activities. Alton is proposing to support and engage the Mi'kmaq of Nova Scotia in 
ongoing environmental effects monitoring during brining operations to assist with mitigation and 
avoidance of impacts on traditional Mi'kmaq rights. Alton does not intend to initiate civil construction 
at the river or brining operations until after Striped Bass peak spawning this summer, so we have time to 
discuss the extent of the monitoring activities. 


Alton proposes a meaningful opportunity for your community to play a critical role in the monitoring of 
potential project impacts on the Shubenacadie and Stewiacke River Systems. Alton is committed to 
conducting environmentally safe operations on any lands that we have access to and having both 
technical and traditional environmental knowledge would be beneficial for all parties. It is a shared 
responsibility. 

In the short term, this could include: 


°  Mi'kmag environmental monitors during construction: The company wishes to engage Mi'maq 
environemtnal monitors to be present during construction activities at the river site. We will 
have an acrhiologist present during certain activities; the addition of Mi'kmaq monitors would 
help ensure that traditional treaty rights are observed and respected. 

e  Mi'kmag involvement in reviewing the natural gas pipeline route: The company would welcome 
the opportunity for Mi'kmaq participants to join us to review our proposed pipeline route, this 
would include walking the proposed pipeline route (approx. 12Km). 


Community Benefits 

Alton is committed to fostering immediate and enduring community benefits with the Mi'kmaq of Nova 
Scotia. Potential benefits could include employment during construction and operations. Alton is also 
interested in providing training opportunities to help qualify workers. We are prepared to discuss the 
specific numbers and types of employment opportunities with you and your community. 


Social/Community Partnerships 

Alton would like to partner with the Mi'kmaq community to provide funding support for social and 
community development priorities, as well as support for economic development opportunities. We 
welcome the opportunity to support Elders, children and women's priorities, youth sport, scholarships 
or other identified community priorities. This will require a focused discussion with the leadership and 
community to ensure priorities are properly identified. 


alton 


NATURAL GAS STORAGE LP 
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Alton is also interested in the potential for partnerships or joint ventures with Mi'kmaq businesses. In 
other jurisdictions, AltaGas Ltd. has partnered on a range of projects and has provided funding to 
support micro-financing to Indigenous entrepreneurs and regarding renewable energy. 


Next Steps 

Alton is ready and willing to work towards the development of a relationship agreement to memorialize 
our commitments to the community and environment. In order to facilitate and maintain an effective 
on-going working relationship, Alton would like to suggest a joint committee to oversee and administer 
the implementation and intent of a relationship agreement. The committee could serve as the primary 
liaison and be responsible for providing advice and information with respect to the agreement. This 
committee can also discuss ways to enhance and improve relationships between the Mi'kmaq, industry 
and government, 


alton 
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